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True Colours 
Photo Workshop 


in the Whitsundays 


26 Aoril - 1 Nay 20 


Dryzone 40L 
lowepro Backpack 


Are you a keen photographer looking to develop your shills? 


Join the Australian Geographic Whitsundays 

True Colours Photo Workshop where you'll be 
tutored by some of the country's finest master 
photographers in one of Australia's most 
stunning locations. 

ATA GLANCE: 

» Suitable for photographers of all levels. 

» Participate in engaging workshops. 

» Gain hands on techniques to help you photograph your own 
True Colours experiences. 

» Set in the Whitsundays, a place of outstanding natural beauty 
in the heart of the Great Barrier Reef. 

And, when you’re not pondering the depth of field or shutter speeds, 
you can take advantage of all Airlie Beach has to offer such as dining 
at one of the bars and restaurants or simply lying by one of the pools. 

PRICE $ 2849.00 per person* 

INCLUSIONS Registration and all Workshops 
- Aerial photography, 30 minute Helicopter Flight - Field trips to Whitehaven 
Beach and Hill Inlet - Ocean Rafting - 2 Dinners - Breakfast. 

ACCOMMODATION & AIRFARES : 

Workshop fee does NOT include Airfares and Accommodation. 

Your own arrangements will need to be arranged via 

www.australiangeographic.com.au/whitsundays 


The Workshop covers landscape, aerial and portrait photography 
skills, as well as digital processing and printing, plus you’ll learn 
all of this from 3 of Australia’s best photographers in their field. 

Peter Eastway g.m. Photog. appl. Hon faipp. hfnzipp. faipp 

Sydney-based photographer Peter Eastway is a Grand 
Master of Photography and a two time winner of the AIPP 
Australian Professional Photographer of the Year. Known 
best for his landscape and travel photography, he has 
worked in most areas of the profession and also loves 
sport, studio still life, portraiture and wildlife Photography. 

Bruce Pottinger m. Photog i . appl. Hon faipp 

Master of Photography and an Honorary Fellow of 
Australian Institute of Professional Photography. Bruce is 
the managing director of L&P Digital Photographic, one of 
Australia’s leading professional supply houses. He is also 
our technical boffin and what he doesn’t know about 
cameras probably isn’t worth knowing! 

Frances Mocnik 

Frances Mocnik has contributed to Australian Geographic 
for the past 20 years and was awarded the Australian 
Geographic Society medal for the Pursuit of Excellence 
in 2006. She holds a Master of Fine Arts degree in 
photography and exhibits internationally. 







True Colours Photo Workshop in the Whitsundays - Itinerary 


Tuesday 26 April 201 6 


3.30-4.30 pm 

Orientation 

Check in, grab the schedule and get ready! 

6.30-8.00 pm 

Reception Dinner 

Don't dress up - we're all very casual. 


Wednesday 27 April 201 6 

5.30 -7.00 am 

Sunrise Shoot 


No sleeping in - we're up and at it! 

7.30 -8.30 am 

Breakfast 


A sumptuous meal at our wonderful venue. 

9.00-1.00 pm 

Long Exposure Seascape Shoot 


Learn long exposure techniques with ND filters 
(Bring your ND filters with you). 

1.00 -2.30 pm 

Lunch 


And a little time off as well. 

2.30-5.00 pm 

Expert Raw Processing - Classroom 


Bruce Pottinger shows how he uses Capture One - 
tips and tricks for ultimate image quality. 

5.00 - 8.00 pm 

IMAGE LAB - Classroom processing 
Free Time 


We suggest you grab dinner at one of the local 
restaurants. 

8.00-10.00 pm 

Night Photography Shoot 


We will make the most of the weather to shoot the 
stars, the moon or the town. 


Thursday 28 April 201 6 

5.30 -7.00 am 

Sunrise Shoot 


We'll set out for a second morning location! 

7.30 -8.30 am 

Breakfast 


Another great meal at our wonderful venue. 

9.00-1.00 pm 

Fill-Flash Location Portrait Shoot 


Shoot like the Australian Geographic professionals 
with outdoor fill-flash techniques. 

i 

1 .00 - 2.30 pm 

Lunch 


And a little time off as well. 

2.30-5.00 pm 

Developing Creativity - Classroom 


Peter Eastway looks at how editing your photos can 
expand your creativity. 


IMAGE LAB - Classroom processing 

5.00 - 8.00 pm 

Free Time 


Take a break or take a walk with your camera. 

8.00 -10.00 pm Dinner & Audio Visuals 


Peter and Frances will present and talk about some 
of their favourite images and shoots! 


Friday 29 April 2016 
|j Breakfast 


Another great meal at our wonderful venue. 

9.00-1.00 pm 

Aerial Shoot 


We will take turns in the helicopter for some 
amazing aerials, while those who are waiting can 
process their photos in our classroom ImageLab. 

1.00 -2.30 pm 

IMAGE LAB - Classroom processing 
Lunch 


And a little time off as well. 

2.30 -5.00 pm 

Photos For Publication - Classroom 


Whether shooting for a magazine or a photo book, 
Frances Mocnik will share her skills. 

5.00 pm 

IMAGE LAB - Classroom processing 
Free Time 


Take a break or take a walk with your camera. 
Dinner is up to you, but get to bed early! 


Saturday 30 April 201 6 
1 Breakfast 


Another great meal at our wonderful venue. 

7.30 -4.30 pm 

Hill Inlet/Whitehaven Shoot 


We can't miss out on the jewel in the Whitsundays, 
so we'll spend the day on the water and the white, 
pearly beaches! 

1.00-2.30 pm 

Lunch 


Lunch packs will be provided as we won't be 
returning until around 4.30. 

4.30 -7.30 pm 

Free Time 


Take a break or take a walk with your camera. 
Dinner will be ready soon! 

7.30-9.30 pm 

Dinner & Audio Visuals 


Now it's your turn to show Frances, Bruce and Peter 
what you have done - a delegates'audio visual! 


Sunday 1 May 201 6 
| Breakfast 


Our final breakfast. 

9.00 am 

Departures 


The event has concluded, but it's up to you 
whether you travel home or extend your holiday! 


REGISTER NOW 

www.australiangeographic.com.au/whitsundays 
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EXPERTS IN THIS ISSUE 


"The ship weighs 16,000 tons, 
so it feels like an earthquake. 
Sometimes we have to hammer 
against a three-metre-tall wall 
of ice to get through." 



JASON HAMILTON 

Icebreaker captain 

The commander of the USCGC Healy 
knows how to battle through icebergs 
while still remaining on course. 



THE QUESTION IS 


PAL TAKATS 

BASE jumper 

More than ten million people use mini 
cameras to film their experiences - 
and extreme sportsman Pal Takats is 
one of them. The problem: “Athletes 
always want to try out new, more 
extreme stunts. As a result they take 
risks that they shouldn’t,” he warns. 
PAGE 40 


ERIC SCHLOSSER 

Food expert 

The US author of Fast Food Nation 
says the way we eat has changed 
more dramatically in the past 
50 years than at any time in 
the preceding 10,000 years. ^ 


"I'm gobsmacked that there 
is no regulation - there's 
no question that these 
substances can be toxic." 

DES TOBIN 

mg Bradford U niversity's 

H L Centre for Skin Sciences 
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A magnetar the same 
distance away as the moon 
would delete all of the data 
from your credit card." 


Would I do it 

even if the 
camera 
wasn't 
there? 


MICHAEL GABLER 

Max Planck Institute 
for Astrophysics 

The scientist researches 
some of the most exotic 
objects in space: magnetars. 
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WELCOME FROM THE EDITOR 


I ’ve thought long and hard about slithery things other nation. And in 2015, attacks in Australia 

while hiking through long grass in remote national almost doubled compared to the previous year, 

parks in the Northern Territory. I’ve hesitated before But head to the beach this summer and you’re 

wading into lonely swimming holes in the Kimberley, more likely to be killed by jellyfish, dehydration, 

remembering the warnings I’d read in guidebooks. drowning or sunstroke. You’re more likely to die 

I’ve mulled over the wisdom of being in a tiny plane in the car on the way there. Sharks hurt people, 

12,000 metres above New Zealand’s South Island but a dose of perspective never harmed anyone, 

with an unopened parachute strapped to my back. Which is why this month’s cover story seeks to 

That’s because I’m human, built from flesh add some balance to the shark debate, and reassure 

and bone. Strangely attracted to fear but at the Australia that the creatures aren’t the mindless, 

same time acutely aware of it. I’m also an adult human-munching machines you’ve come to fear, 

who over the years has learned to weigh up risks Sure, be wary the next time you enter the ocean, 

then decide if it’s worth pushing the button. But show some respect to the shark. He’s been 

Swimming in the living, breathing oceans around around for 420 million years. Will your species ever 

Australia is one of those risks. It’s no secret that there be able to make that same claim? Vince Jackson, Editor 

are more fatal shark attacks in this country than any Follow me on Twitter: @vince Jacksonl 
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E ven just planning the route is a 

challenge: what legs, and in what 
order? Which flight and at what 
time? How many hours will it take 
to get from here to there? Ben Goodburn 
spent eight long months planning his 
seven-day marathon world tour. Eventually, 
though, the route was 
finalised: 43,000km 
by air from Antarctica to 
Australia, crossing five 
other continents en route, 
interspersed with 253km 
of running - provided his 
body survives the ordeal... 

The 37-year-old lawyer 
from London wants to find 
out where the limits of his body lie, and the 
first opportunity to do that comes on King 
George Island in Antarctica. After three 
hours and 45 minutes battling sub-zero 
temperatures and icy winds, Goodburn 
achieves his goal. But there’s no time to 
celebrate. Instead, he races to the airport 
and boards a plane for the South American 


mainland. Five hours after crossing the 
finishing line in Antarctica, he begins his 
second marathon in Punta Arenas, Chile. 
After knocking off the 42.195 kilometres 
in a shade under four hours, Goodburn 
heads to Houston, then London and finally 
the Egyptian desert where, in 30°C heat, 

he runs the fifth leg of his 
marathon odyssey in under 
four hours. On the flight 
to Singapore, he barely 
recognises his face in 
the mirror: “My eyes were 
red, everything was 
swollen and my head was 
throbbing. I knew that the 
next 48 hours were all 
about one thing: survival.” 

As it turns out, every metre Goodburn 
runs in Singapore and Sydney feels like 
a thousand needle pricks. Cramp courses 
through his body. The flesh is weak - but 
his willpower isn’t. Goodburn completes 
his epic quest: seven marathons in seven 
days. Including flying and sleeping. □ 


Every 24 hours, 
yet another timezone 
and climate. The 
travelling was 
as brutal as the 
running itself. 
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1 ANTARCTICA 3 hrs 45 mins 

2 PUNTA ARENAS 3 hrs 39 mins 

3 HOUSTON 3 hrs 39 mins 

4 LONDON 3 hrs 49 mins 

5 CAIRO 3 hrs 56 mins 

6 SINGAPORE 4 hrs 21 mins 

7 SYDNEY 4 hrs 5 mins 
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TO L RUNNING TIME 
27 HOURS 14 MINUTES 
AVERAGE TIME PER MARATHON 
3 HOURS 53 MINUTES 
TRAVEL TIME 

5 DAYS 23 HOURS 41 MINUTES 
SLEEP PER DAY 150 MINUTES 
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TASK MASTER 

Ben Goodburn is not a 
professional athlete - he’s got 
a day job, too. To prepare his 
body for the exertions of the 
marathon world tour (this 
image shows him running 
the second leg in Chile), the 
37-year-old London lawyer 
ran a half-marathon a day 
for a year -before work. 
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AMAZING PHOTO 





T he area surrounding Mount Fuji, Japan’s highest peak, 
is one of the country’s most captivating landscapes. 

The 3776-metre volcano, 110 kilometres west of Tokyo, 
towers above a stretch of ancient woodland known as the 
Aokigahara Jukai (left). The name Fuji is derived from a Japanese 
aboriginal word for ‘everlasting life’ but, ironically, the sweeping 
forest at Fuji’s base is renowned for exactly the opposite. 

That’s because Aokigahara, measuring 36 square kilometres, 
is home to a dark secret. Its reputation for outstanding natural 
beauty is outranked only by the notoriety it has achieved as Japan’s 
suicide hotspot - it’s the second-most common place worldwide 
for people to take their own lives after San Francisco’s Golden Gate 
Bridge. Up to 100 people commit suicide here every year. In 2004, 
a record 108 bodies were found among the forest’s dark ferns. 

The Japanese are no strangers to suicide. The island nation has 
a long history of self-sacrifice, from the samurai tradition of sepukku 
(ritual suicide by disembowelment) to the kamikaze pilots of WWII. 
In fact, taking one’s life has historically been viewed as a noble act 
- a cultural attitude that no doubt contributes to Japan’s sky-high 
suicide rate of 30,000 per year, equivalent to one every 15 minutes. 


But why do those seeking death flock to Aokigahara? 

Many suspect the forest’s proximity to Fuji, steeped in sacred 
symbolism, and its remote, overgrown interior are contributing 
factors. A 1960 bestseller by Japanese author Seicho Matsumoto 
- Kuroi Jukai - also featured a couple who chose to fulfil 
their suicide pact in the woods. Even today, 50 years on, 
many corpses are found next to a copy of the novel. 

For those who live and work nearby, the area’s grim infamy 
brings with it saddening tasks. Local police carry out monthly 
sweeps to look for bodies while volunteers patrol the forest; 
anyone hiking alone is stopped and questioned. Hideo Watanabe, 
whose cafe lies on the edge of the forest, often invites lone 
walkers in. “One young woman had tried to hang herself,” 
he recounts. “I took her inside, made her some tea, and 
called an ambulance. A few kind words go a long way.” 

Sadly, even the goodwill of local residents like Watanabe 
cannot save all who trek to the base of Mount Fuji seeking 
escape from their earthly lives. For many, the forest will be their 
final resting place: the region is so densely wooded that countless 
of Aokigahara’s suicide pilgrims will never be found. □ 



PHOTO: Shutterstock 



Are sharks inherently evil? Or are they simply misunderstood, 
victims of bad PR and recycled myths. As attacks reach record 
levels in Australia, it’s time to bite into the hard science 


ONLY 2% OF ALL 
SPECIES HAVE 
EVER ATTACKED 
HUMANS 




H ABOUT 



I t begins forty years ago in the ocean 
off America’s east coast. An underwater 
camera shot of a naked woman treading 
water, followed by two slow alternating 
bass notes, arguably the most suspenseful 
theme music in cinema history. 

From a psychological standpoint, 

Jaws (1 975) taps into not one but two 
phobias: galeophobia (fear of sharks) 
and thalassophobia (fear of the open sea). 

“When you go out into the water, there’s 
this idea you’re incredibly vulnerable,” 
says James Hambrick, senior psychologist 
at Columbia University. “Literally anything 
can happen. We’re built to fear that, we’re 
built to fear the unknown.” 

Jaws and its depiction of a rogue great 
white with an appetite for human flesh 
- that swims from beach to beach hunting 
for its next meal - has shaped the way we 
think about sharks and their behaviour. 

Not just great whites, but all sharks. (Even 
though the reality is, just 12 of the 480 shark 
species are known to have bitten humans.) 

Four decades on from the movie’s 
release, sharks remain nature’s apex villain, 
the psychopath of the seas - a reputation 
enhanced by a record number of attacks in 
Australian waters during the last 12 months 
(33), with a large chunk of those bunched 
around the New South Wales north coast. 

In 2014, the Western Australia government 
green-lighted a cull after a spate of fatal 
attacks in state waters, killing 68 sharks. 

But what if we’ve been looking at sharks 
through prejudiced eyes? There is now 
strong evidence to suggest that Jaws, 
while being a brilliant piece of film-making, 
brainwashed future generations of 
beachgoers. Peter Benchley, who wrote 
the novel upon which the film was based, 
now regrets having cast sharks as killing 
machines. The latest research being 
championed by marine biologists and 
conservations suggests sharks are simply 
misunderstood, and that our reasoning 
and common sense have been clouded 
by our own primal fears. Not to mention 
the constant recycling of myths and 
false science, passed between people 
like Chinese whispers. 

After all, statistics show that you’re more 
likely to die from dehydration at the beach 
than you are from a great white shark. ... > 


FACT#1 : HUMANS ARE NOT 
PART OF A SHARK’S DIET ■ 


The ocean is a breeding ground for 
folklore and legends, from stories of 
mermaids saving lives to sailors’ 
tales of giant squid attacking boats. 
As such, more mythology buzzes 
around the shark than any other 
creature. This is partly a symptom of 
their colossal size. Adult male great 
whites can measure in excess of five 
metres; the temptation for humans 
to add a metre here or there after 
reported sightings is irresistible. 

Sharks are also, by nature, 
mysterious. Scientists, for example, 
still know next to nothing about great 
white breeding habits: a birth in the 
wild has never been observed. 

One of the biggest great white 
shark myths is that the creature, 
disabled by its notoriously poor 
vision, often mistakes surfers 
and scuba divers for its main prey 
- seals and sea lions. 

“Completely false,” says R. Aidan 
Martin, director of the ReefQuest 
Centre for Shark Research in 
Vancouver, Canada. “I spent five 
years in South Africa and observed 
1 ,000 predatory attacks on sea lions 
by great whites. The sharks would 
rocket to the surface and pulverize 
their prey with incredible force.” 


Sharks usually approach humans, 
on the other hand, with “leisurely or 
undramatic behaviour” insists Martin. 
“Great whites are curious and 
investigative animals. That’s what 
most people don’t realise. When 
great whites bite something 
unfamiliar to them, whether a person 
or a crab pot, they’re looking for 
tactile evidence about what it is.” 

Martin points out that sharks 
usually spit out people after an 
exploratory bite, rather than swallow 
them for food because, he says, 
“we’re too bony”. 

Great whites must be extremely 
selective about their diet. Their 
digestive tracts are pedestrian, and 
eating the wrong thing would slow 
the shark down for days - and stop 
them from consuming anything else. 



For marine biologist Ocean Ramsey, 
observing sharks from a boat or 
submerged cage isn’t enough. 

She wants to get close. As in, ‘right 
on top of’. Because Ramsey has 
amazed even the most die-hard 
conservationists by free-diving in 
open water with great whites, and 
emerging unscathed (see photos 
below). Her videos, some of which > 



HOW TO SWIM WITH GREAT WHITES lllllllllllllllllllllllli 



READY FOR A CLOSE ENCOUNTER: Marine biologist and free-diving APPEARING ON THE SHARK’S RADAR: A female great white 

expert Ocean Ramsey prepares to dive into the ocean off Mexico, measuring around four metres appears on Ramsey’s GoPro 

where she’ll swim with great white sharks. She’s on a mission to camera. “There is an instinctive fear, knowing what the animals 

convince people that sharks aren’t the enemy. “They don’t have are capable of,” she admits. “But it’s hard to describe what it’s 

many people speaking up for them,” says Ramsey. like to be in the presence of such a magnificent animal.” 









MAKING FIRST CONTACT: Ramsey rubs her hand around the ULTIMATE THRILL: When it’s okay with her presence, Ramsey rides 
shark’s spiracle. “A lot can be said between two creatures that with the shark. “Hanging on to the dorsal fin allowed me to feel 

don’t speak the same language. Because of my specific field of the sharks’ subtle unseen movements, feeling the way the water 

study I am able to look at the body language of sharks, and get displaced as we glided together, and swaying of the sharks’ 

that close interaction we need to understand them.” caudal fin, so careful not to kick me as I released my hold.” 
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have racked up 4.5 million YouTube 
views, show Ramsey swimming 
alongside a four-metre great white, 
and even holding its dorsal fin. In an 
age when image manipulation is rife 
on the internet, you’d be forgiven for 
thinking they were faked. 

But Ramsey is the real deal. Since 
her first shark swim aged 14, the 
Hawaii-based scuba diver has 
been up close and personal with 
32 species. It’s part of her mission to 
reveal the softer side of sharks, to 
prevent them from being demonised. 


“Every story needs a villain, and 
after films like Jaws, it’s just too 
easy for most media to continue to 
manipulate the human psyche and 
ingrain a deeper more absurd terror,” 
she says. “It’s difficult to express 
the incredible joy and breathtaking 
emotion experienced locking eyes 
with a great white shark.” 

Andre Hartman knows that special 
feeling all too well. The South African 
has earned the name The Shark 
Whisperer’, thanks to his special 
party trick: he’s able to tickle great 


“THE SHARK LET HER COMPANIONS 
KNOW THAT IF THEY BEHAVED IN 
A CERTAIN WAY THEY WOULD BE 
GIVEN A TREAT.” Valerie Taylor, 



whites, and emerge unscathed. 

His incredible method of taming 
sharks has been captured on camera 
by US photographer Doug Perrine 
(see photo below left). 

The snapper describes how 
Hartman is able to send great whites 
into a “trance-like state” by rubbing 
their snouts, a sensitive part of 
a shark’s anatomy that’s brimming 
with nerve-endings. 

“The shark seemed to enter 
a pleasant, but confused state 
where it was dreamily seeking the 
source of the stimulus,” says Perrine. 
“So there was no trigger for the 
shark to attack anything.” 


FACT #3: SHARKS CAN BE 
TRAINED LIKE DOLPHINS I 


In terms of public perception, 
dolphins and sharks are opposing 
magnets. It’s good versus evil. Cute 
versus ugly. Domesticated versus 
wild. Angels versus Satan. 

Try telling that to researchers in 
the US, who are convinced that 
certain species of shark can be 
trained, and even cuddled - just like 
you’d do to a dolphin. Last year, they 
taught aquarium-housed sharks to 
respond to a series of signals. Once 
they recognised the commands, 
the sharks would swim towards 
a ‘target stick’ being brandished 
by their handlers. The sharks then 
rubbed their noses against the 
stick, and waited to be fed. 

These techniques will now be 
used by keepers at the UK’s Sea 
Life Centres. “Some species, 
such as zebra sharks, will even 
roll over to have their tummies 
scratched or allow themselves 
to be lifted from the water without 
any kind of struggle,” says Carey 
Duckhouse from Sea Life. 

Such news will probably not 
come as a surprise to Valerie 
Taylor, who during the 1960s and 
1970s, along with her now-deceased 
husband Ron, pioneered shark 
research around the world. In an 
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ATTACKS HAVE 
RISEN 
THE LAST 
1 2 MONTHS 


T here’s no way to massage the 
statistics. As World of Knowledge 
went to press, the Australian Shark 
Attack File had recorded 33 shark 
attacks in local waters during 2015, 
two of which were fatal. Both deaths, 
plus a series of close shaves, were 
clustered around the northern NSW 
towns of Ballina and Byron Bay. 

By comparison, in 2014 the total 
number of attacks was 23; in 2013, 
that figure stood at 14. But the stats 
only tell part of the story, says John 



WHY ARE SHARK AnACKS IN 

AUSTRALIAN WATERS INCREASING? 




West, curator of the Shark Attack File 
and Taronga Zoo’s manager of life 
sciences operations. He attributes 
the spike in attacks not to a sudden 
change in shark behaviour but the 
higher number of surfers in the water. 

“In the last 60 years, wetsuits 
have allowed people to spend more 
time in the water throughout the 
winter months,” says West. “Surfing 
in those conditions does increase 
the risk somewhat and I believe this 
is what is currently happening in the 
north of the state [NSW].” 

He also thinks a rise in the whale 
population migrating past Byron 
Bay has been tempting great whites 
to feed in the area. 

Marine ecologist Dr Daniel Bucher 
suggests that rainfalls in the state’s 
north could be washing food for 
fish from rivers into the ocean and 
attracting sharks. “Don’t swim if you 
know there are plenty of bait fish 
around,” Bucher advises. “Especially 
if they are breaking the surface. 

It usually means something is 
chasing them from below.” 



interview with Australian Geographic, I 
she recalls once training a whitetip 
reef shark - in the wild - to swim to 
her over a section of pink coral. 

“When she did it correctly, 

I rewarded her with a piece of fish. 
When she swam towards me any 
other way [other than over the coral], 

I hit her on the head. Within 45 
minutes, I had her performing exactly 
as I wanted. Several hours later, 

I returned to the same place. I now 
had three whitetips swimming over 
the pink coral. Somehow my trained 
shark had let her companions know 
that if they behaved in a certain way, 
they would be given a treat.” 

And Taylor insists that, in her 
experience, sharks are able to 
learn a food-related trick faster 
than a dog, cat or bird. 


FACT#4: THE MEDIA DOES 
DEMONISE SHARKS 


Personal trainer Spot Anderson 
didn’t notice anything unusual 
at the time. It was only when he 
downloaded pictures of himself 
and his fitness group swimming 
off Sydney’s Bondi Beach that he 
recognised an unmistakable shape 
in the bottom corner of the image. 
The distinctive dorsal and caudal 
fins, the long snout, the sheer size of 
the thing: they’d been photobombed 
by a great white shark. 

The picture quickly went viral on 
the internet, blipping onto the 
media’s radar. Over the next couple 
of days, the press treated the story 
with varying degrees of hysteria - 


little of which improved the position 
of sharks as public enemy number 
one. When The Daily Telegraph 
website ran the story in September 
2015, the headline made reference 
to Spot Anderson being “stalked”. 

The shark was said to be “lurking 
in the shadows”. And of course, it 
was a “monster” specimen. 

This type of colourful language 
isn’t just spun by Australia’s tabloids. 
When the ABC television channel 
covered the death of West Australian 
teenager Jay Muscat - attacked 
while spearfishing in December 2014 
- the voiceover claimed a shark had 
been “stalking” the area for over a 
week. A headline on The Guardian 
website after a series of shark 
attacks around Ballina, NSW, 
claimed that local surfers were > 





Sharks have sharp vision in different light 
situations. During his research, shark expert 
R. Aidan Martin has observed sharks swimming 
20 metres to the surface to investigate objects 
no bigger than a human palm. 



In 2000, researchers John C. Harshbarger 
and Gary Ostrander presented 40 cases of 
cancerous tumours in sharks, and others 
have been reported in numerous science 
and medical journals around the world. And 
neither does shark cartilage cure human 
cancer - a belief that’s led to millions of 
sharks being killed for ‘medical purposes’. 
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SHARK 

MYTHS 

BUSTED 

FORGET WHAT YOU HEARD 
DOWH THE PUB OR OH THAT 
DODGY IHTERHET SITE, 
HERE’S WHAT SCIEHCE SAYS 



SHARKS ARE DEFEHDIHG 
THEIR TERRITORY WHEN 
THEY ATTACK PEOPLE 

No conclusive scientific evidence 
has proven this. Some species 
such as black tipped reef sharks 
have a home range of 0.55 square 
kilometres, while tiger sharks and 
great whites have been recorded 
swimming thousands of kilometres 
from their usual habitats. 




Of the 400-plus species of shark, 
only a couple of dozen need 
to swim constantly to breathe 
(including the great white). 

The others use muscles in their 
mouths to draw water over their 
gills while remaining still, 
then send the oxygen in that 
water into their bloodstream. 



The Australian Shark Attack File points 
out that blood and urine quickly dilute in 
the ocean; studies show that there would 
need to be a significant amount to attract 
a shark swimming a kilometre away. The 
mere hint of blood does not send sharks 
into a feeding frenzy, either. 





SHARKS WILL EAT AN 


“Not true/’ says conservationist and film-maker Madison 
‘Shark Girl’ Stewart, who’s studied and swum with sharks 
extensively. “I once tried to feed a shark an apple core 
and it spat it out. Some sharks are actually pretty picky on 
shark feeds. I’ve seen them come in and take fish, decide 
they don’t like it, and spit it back out again. Sharks aren’t 
always these garbage-eating machines.” 



GREAT WHITES ARE 
‘ROGUE SHARKS’ 

This theory, put forward by 
Australian surgeon Dr. Victor 
Coppleson in 1933, and used 
as the basis for the Jaws 
movie, suggests that a single 
‘rogue’ shark can potentially 
roam from beach to beach, 
hunting humans as game. 

But according to University 
of Sydney shark policy 
expert, Dr. Christopher Neff, 
only one series of attacks 
has ever been definitively 
attributed to a single shark. 



AROUND 100 
'.MILLION SHARKS 
A, ARE KILLED BY 
HUMANS ANNUALLY 


r$1 BILLIONTOICE aV 

Two blue sharks lie dead after finning operations m 
in Baja California, Mexico. The fins are then 
used to make shark fin soup in some Asian j >' 
countries. The global shark finning industry ‘ ' 
is estimated to be worth more than $1 billion. . - * '• ' 



Shark fins can fetch up to 
US$650 per kilo. A single 
pectoral fin from a basking 
shark can attract prices of 
$50,000. Shark meat is worth 
less (around US$0.85), hence 
the reason fishermen often 
sling dismembered bodies 
overboard, leaving the sharks 
to die slowly and painfully. 


FACT #5: HUMANS ARE 
DEADLY THAN SHARKS 


sentence 12 sharks will have been 
killed by humans. That equates to 
190 sharks every minute, 14,415 
every hour, and 273,972 every day. 

Most likely, fisherman will have 
sliced off their fins, and then dumped 
their bodies back into the water, all 
so diners in parts of Asia can enjoy 
shark fin soup. Other sharks will 
be slaughtered to make shark 
tooth jewellery and shark skin 
fashion accessories, or be used 
in cosmetics (look for the terms 
“squalene” or “squalane”). Then 
there’s the sharks that die after being 
trapped in the long lines used by the 
commercial fishing industry. 

In contrast, about 10-12 people 
worldwide are killed by sharks every 
year. In the last century, there have 
been 1 74 reported deaths in 
Australian waters as a result of 
a shark attack. As our table shows 
(below), you’re more likely to sign out 
from a bee sting than a shark bite. 

“We humans flatter ourselves by 
thinking that sharks give a flying 
fluff about eating us,” writes Michael 
Rodgers on the Sharksider, a 
website that champions the public 
image of sharks. “If you’re lucky 
[when you’re attacked], and most 
people are, you’ll end up with 
a few hundred stitches or maybe 
lose a leg or an arm. Unfortunately, 
sharks aren’t quite as lucky when it 
comes to being stalked and hunted 
by their most formidable predator.” □ 


staying out of the sea as great whites 
“terrorised” the town. The wording 
was later amended to “tormented”. 

This unchecked linguistic license 
is what social anthropologist Adrian 
Peace from the University of 
Queensland labels “the language 
of crime”. In a 2015 article for 
The Conversation website, he writes: 
“Most people don’t consider this 
terminology inappropriate, despite 
the fact that the animal is being 
crudely demonised... Plenty of other 
metaphors of criminality are also 
used to characterise sharks in 
Australian waters. Great whites 
are routinely said to ‘lurk’, ‘linger’, 
‘prowl’ or ‘loiter’ near ‘innocent’ 
or ‘unsuspecting’ bathers.” 

Peace acknowledges that sharks 
are one of the few species on the 
planet that man hasn’t tamed (there 
are even saltwater crocodile farms in 
Australia’s tropical north), and this 
forces us to put the creatures among 
the “uncontrollable elements on the 
margins of our society”, just like we 
do with criminals. “But we should 
start paying as much attention to 
how we talk about our encounters 
with sharks as we do to the 
encounters themselves,” he says. 


Depending on how fast you read, 
by the time you’ve finished this 


ACCIDENTAL ACCIDENTAL GUN AIR TRAVEL HORNET, WASP SHARK ATTACK 
DROWNING DISCHARGE ACCIDENT OR BEE STING l j n 3 748 067 

1 in 1,112 1 in 7,059 1 in 1,729 1 in 71,106 
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Just a handful 
of corporations dominate 
the production of food around 
the world. They behave like a 
single global nation, ranging over 
a massive area, with their own 
armed forces and more than one 
billion citizens. These companies 
determine what we eat 
- and how we live 


Just 0.3% of the world s 
freshwater reserves are easily 
accessible to humans and 
around 70% of this amount is 
used for agriculture. 




SUPERPOWER 




DOING BUSINESS 
IN HUNGER 


If Food Inc. was an 
independent nation, it 
would have a GDP of 
around $1 0 trillion — 
a figure only the USA and 
China could compete with 


Food Inc. has brought 


over 2.1 million square 
Kilometres of farmland 
under its control - an 


than Queensland, 
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SUPERPOWER FOOD INC. 


✓V 


T hey arrive in the 
village without 
warning - and 
they refuse to 
negotiate. In the 
space of just 
a few minutes 
around 700 

soldiers destroy the settlement of 
Sungai Beruang in the Indonesian 
rainforest. They’re armed with rifles 
and bulldozers - for the village’s 
inhabitants resistance is futile. 

Soon, at least 100 people 
from the Suku Anak Dalam tribe 
homeless, illegally driven from 
land they have lived on for more 
than a generation. 

But the forces behind the attack 
are not an Islamist terror cell or 
a secret punitive action organised 
by a crime syndicate: the attackers 
come from a strand of private 
security forces and the Mobile 
Brigade, one of the oldest elite 
units in the Indonesian police force. 
Their mission: to seize new land. 
Their client: a new superpower 
called Food Incorporated 
- aka the very companies who 
determine what we eat and 
how much food we receive. 

HOW MANY PEOPLE DOES 
FOOD INC. CONTROL? 


- more workers than China has 
residents. It would support a tenth 
of all services, produce goods 
worldwide and exceed both the UK 
and Germany combined in terms of 
economic power. And it would be 
vast, covering an area of almost 
80 million square kilometres, more 
than ten times the size of Australia. 

Food Inc. is comprised of just 
a few companies - a mere ten firms 
control 28% of all food production. 
However, in some countries 
and in some branches of food 
manufacture, that percentage is 
even higher. Just four companies 
share 99% of the trade in animal 
fattening. And a single firm controls 
more than 90% of milk powder 
production in Brazil. “Just a handful 
of companies can dictate food 
choices, supplier terms and 


rTHE GRAIN INDUSTRY 

• Just four corporations control trade 
in grains and oilseeds around the 
world. Hardly anyone knows their 
names - or their complex structures. 
In particular, it’s the companies 
that aren’t listed on the stock 
market that fail to provide the 
necessary transparency. 


Unfortunately, the village of Sungai 
Beruang only represents the tip of 
the iceberg: Food Inc. has already 
stretched its tentacles into the 
most far-flung corners of Earth. 
“Never before in history have food 
corporations been so powerful,” 
explains the American food expert 
Eric Schlosser. “The way in which 
we eat has changed more in the 
last 50 years than it has in the 
previous 10,000.” 

It may sound unbelievable, but if 
Food Inc. were a country, it would 
have - with its 1 .5 billion employees 



Cargill, Archer Daniels Midland, 
Bunge, Dreyfus 


"In our history 
we've never 
had food 
corporations 
as powerful 
as those we 
have today" 

ERIC SCHLOSSER, food expert 

consumer variety,” says Chris 
Jochnick, director of the private 
sector department at Oxfam 
America. And in order to expand 
further, the firms are grabbing 
more and more agricultural 
land and larger territories - 
using violence where necessary. 

But unlike the situation in Syria or 
Iraq, the territory wars perpetrated 
by Food Inc. rarely make the 
headlines. That’s because their 
armies don’t normally wear national 
colours on their uniforms, but are 
instead hired or bought. Private 
military services are one of the 
fastest growing branches of the 
global economy, with an annual 
turnover of around $260 billion. 

Some of the estimated five 
million mercenary soldiers 
worldwide manage Food 
Incorporated’s dirty work. 

They seize new territories like 
those in Indonesia even though 
Indonesian law decrees that the 
forest belongs to the indigenous 
inhabitants and supposedly, 
without their agreement, 
nothing can happen to it. 

In Australia we rarely notice 
this expansion, it’s predominantly 
occurring in Asia, Africa and 
South America. Almost all of 




kilograms of pesticide 

are sprayed 
on agricultural 
crops around 
the world 


CHEMICAL WARFARE 


A worker at a farm in Punjab, India, sprays 
pesticides on crops in an attempt to kill insect 
pests and weeds which damage the plants. 

But these sprays - commonly used to produce 
much of the food we eat today ^contain 
harmful toxins which have been linked to ‘ 
cancer, infertility, asthma and Alzheimer’s. 


the 900 ‘large land grabs’ recorded 
since the year 2000 - when 200 
hectares or more of land changes 
owners in one go - have taken 
place in just 32 countries. 

The land seizures predominantly 
happen in climactically favourable 
nations close to the equator. If 
the residents will not voluntarily 
accept their new ‘national 
citizenship’, clean-up crews 
and slash-and-burn troops often 
appear to enforce compliance. 

This land grabbing pays no 
attention to small pockets of 
territory - the focus is on large 
tracts of land that sometimes 
traverse national boundaries 
- an extremely fragmented 
territory that is growing daily. 


The large land grabs since 
2000 had the potential to feed 
a billion people - a seventh of 
the world’s population. But it’s 
since become clear that two-thirds 
of the new owners plan to produce 
food for export only - regardless 
of whether the local population 
is reliant on the food produced 
there. That’s because, rather than 
versatile agricultural production, 
the land is dominated by just one 
crop: a plant that promises the 
highest financial returns possible 
(see over page). 

HOW MUCH DAMAGE 
ARE PESTICIDES CAUSING? 

People are toiling away in the 
dense greenery. Above them, in the 


sky, planes are circling, distributing 
their deadly cargo in tiny droplets. 

This isn’t a scene from the Vietnam 
War, but everyday life in the fields 
owned by Food Inc. - in this case 
the Kericho tea plantation in Kenya 
and its 50,000 workers. 

Officially the chemical warfare 
waged with herbicides, fungicides 
and insecticides is to fight pests, 
but in reality it also attacks the 
plantation’s workers and their 
families who live on the land. 

Rashes, allergies, inflammations 
and respiratory illnesses have 
become part of their everyday lives, 
and the workers are replaced every 
six months. But Kenya is the 
world’s third-largest tea producer 
after India and Sri Lanka, and the > 
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5400 


square kilometres, Brazil's 
Bom Futuro farm 


is the biggest 
in the world, 
twice the size c 
Luxembourg 


of 


. / Every year 
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40 

million tons of soya 

are exported by food 
\ corporations from / 
Brazil alone / Jt 
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CAN A SOYA 


FARM BE 


BIGGER THAN 


A COUNTRY? 


Hundreds of combine harvesters, 
thousands of employees, fields as 
far as the eye can see - Bom 
Futuro farm in Brazil is the biggest 
soya producer in the world. Twice 
the size of Luxembourg, 550,000 of 
its acres are cultivated with just one 
crop: soya beans. 


The farm is just one of thousands 
located in South America’s Soya 
Belt. Depending on the success of 
the harvest, Brazil exports 30-40 
billion tons of soya beans from this 
region to Europe and China every 
year and is always cultivating more 
fields - in areas where savannah or 
rainforests used to rule. 

This high-input, high-investment 
farming system, first pioneered in 
the American prairies, has fuelled 
Brazil’s soya boom and is now one 
of the most important food sources 
for millions of cattle and pigs. 


Processed into feed, it serves the 
growing production of meat using 
animal fattening methods. In 
Europe alone up to 90% of the 
beans are used to feed animals. 

The biggest beneficiaries of the 
soya trade are the global 
corporations. They control the 
farms and provide them with 
genetically modified seeds. They 
also provide the pesticides and 
fertilizers necessary to grow the 
crop, thus perpetuating the soya 
bean monoculture - and the growth 
of farms such as Bom Futuro. 
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British-operated plantation is the 
second-biggest employer in the 
country. The people who live there 
don’t have many alternatives. 

IS IT OKAY TO CHARGE 
FOR RAINWATER? 

Everyone’s heard of Saudi Arabia, 
the oil superpower - but who’s 
heard of the water superpower 
Nestle? Water is the top contributor 
to human nutrition and so taken 
for granted that we rarely give a 
second thought to what would 
happen if it suddenly stopped 
spouting from the tap. In many 
regions on Earth, however, access 
to clean drinking water is still 
scarce - a problem that is being 
exacerbated by Food Inc. 

Let’s take Mexico as an example: 
while the drilling of new wells is 
forbidden in the region surrounding 
the capital due to drought, Nestle 
is allowed to extract groundwater 
and sell it bottled. In Sheikhupura, 
Pakistan, meanwhile, the company 
extracts the same precious liquid 
from a deep well and sells it across 
the country in plastic bottles 
at a price higher than the daily 
income of many Pakistanis. 

Water has long been one of the 
most lucrative business fields in the 
world: 238 billion litres fly off the 
shelves every year and one in nine 
of these litres carries the Nestle 
brand. The Swiss food giant is the 
largest bottler of water on Earth 
with almost 100 factories and more 
than 30,000 employees. 

In the Canadian town of Hope 
in British Columbia, a subsidiary 
company extracts around 265 
million litres of groundwater every 
year and, as the land owner, is only 
charged a small fee: around $3 per 
million litres - in the supermarket 
a 1 .5-litre bottle of Nestle Pure Life 
costs the equivalent of around 
$1 .20. “Nestle is a predator, a 
water hunter. It’s on the prowl for 
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LIBERIA/West Africa 


X 


IS P ALM 
OIL 

KILLING 

FORESTS? 

n the Northern Hemisphere 
you’d be hard pressed to find 
someone who knows what 
an oil palm looks like. 

But UK citizens, for example, 
consume around 320,000 tons of 


palm oil every year. It’s found 
in every second product in the 
supermarket: it’s cheap and 
keeps dishes pleasantly creamy 
at room temperature. 

“Palm oil has many uses. It’s big 
business,” says Ginger Cassady, 
from the conservation organisation 
Rainforest Action Network. 

In contrast to the 700 million 
tons of grain produced worldwide 
every year, the annual 60 million 
ton output of palm oil is a small 
spoke in the wheels of a massive 
industry. But palm oil has ensured 


that 13 million hectares of 
rainforest in Indonesia alone have 
been transformed into giant 
plantations in just a few decades. 

Palm oil producer Wilmar 
International is Asia’s biggest 
agricultural corporation and 
according to environmental 
organisations is involved in more 
than 100 conflicts over new land. 
The main buyers are the large food 
corporations. In Indonesia today 
there are row upon row of oil palms 
- covering an area three times 
the size of Switzerland. 






BLOODY SEEDLINGS 

The problem of land appropriation isn’t confined 
to Indonesia - it also exists in the fertile regions 
of Africa. As illustrated here, it’s the rainforest 
(visible to the rear of the image) that gives way 
- along with its inhabitants. Before labourers 
can get to work cultivating hundreds of 
thousands of oil palm seedlings, former 
residents are forced off the land, often violently. 




Imports of palm 
oil to Australia, 

primarily from Indonesia 
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the last clean water on this Earth,” 
says Maude Barlow, a former UN 
chief advisor for water issues. 

Another example, from the city 
of Cochabamba in Bolivia, shows 
where all this can lead: at the turn 
of the millennium a multinational 
consortium was allowed to 
privatise the city’s water supply 
and made the local residents pay 
an expensive price for it. Collecting 
rainwater was even classified as 
illegal - it was only after dramatic 
protests and deadly riots that the 
monopoly law was retracted. 

Maude Barlow believes that 
conflicts over water will only 
increase: “The world only has 
a limited supply of freshwater: 
in total, it makes up only half 
a per cent of all of the water on 
Earth. And the global supply is 
being consumed, wasted and 
contaminated with such speed 
that two-thirds of the world’s 
population will be affected by water 
shortages in some way by 2025.” 

WHO CONTROLS WHAT 
I EAT - AND HOW MUCH? 

The average Australian consumes 
around 1 ,1 00 kilograms of food 
per year, which works out at 
around $204 spent every week 
on food and non-alcoholic 
beverages. But what are the 
true costs of our food? 

Andy George from Minneapolis, 
United States, set out to discover 
just that, by verifying the cost 
of a single chicken sandwich 
as an experiment. The American 
grew the ingredients to make 
it all himself, baking the bread, 
making the cheese, rearing and 
killing the chicken, extracting salt 
from seawater, and raiding a bee 
hive to get his own honey. 

By the end of the process the 
cost had spiralled to $1 ,500 and 
the endeavour had taken six 
months - for a single meal. 


The experiment proves how 
complicated non-industrial 
production is and why superpower 
Food Inc. has flourished. And its 
influence is growing: fewer than 
ten multinationals control more 
than 50% of the goods offered 
in a typical supermarket. These 
corporations are focused on 
maximising their profits rather 
than benefitting their consumers. 

They also decide what we eat. 

While fruit and vegetables grown 
in Australia must not be genetically 
modified, imported GM crops 
can end up on our supermarket 
shelves and in the food given to 
our animals. Food Standards 
Australia New Zealand (FSANZ) 
permits the use of GM canola, 
which finds its way into a raft of 
popular processed foods, including 
bread, chips, cakes and muffins. 

Food Inc. also determines how 
we eat: for example, through 
the manufacture of convenience 
products in which expensive 
(that’s to say, naturally grown) 
ingredients are replaced with 
chemically produced ones. In 
order to make a litre of water 
taste like grapefruit, not a single 
tropical fruit is necessary - all 
you need is 0.2 billionths of 
a gram of ‘artificial aroma’. 

The industry also decides 
how much we eat. Around 
1 .9 billion people around the 
world are overweight or morbidly 
obese while around 800 million 
must endure chronic hunger. 

That’s not because of a lack of 
available nutrition, but because 
of lucrative alternatives to food 
production. Last year roughly 
2.5 billion tons of grain were 
harvested worldwide, more than 
ever before. But only around half 
of this harvest serves as food; 
around 55% is processed into 
animal feed, fuel like biodiesel 
or raw materials for industry. > 



VARIOUS/USA 


More than 


millennials 

want big food companies 
to offer consumers 
more information about 
how they make 
\ their products. 


WILL PEOPLE 


In a brutally honest statement, 
Morrison - whose company 
portfolio includes V8 juice, 


A 2015 study by research company 
Mintel says US consumers aged 21 
to 38 are twice as likely than older 


EVER TURN 


AG AINST 
FOOD JNC.? 

F ood Inc. has amassed its fair 
share of critics, but rarely do 
those voices come from its 
own ranks. That changed last year 
when Denise Morrison, CEO of 
Campbell Soup - one of America’s 
most iconic brands - admitted that 
consumers are becoming sceptical 
of food’s corporate giants. 


Pepperidge Farm Cake and its 
namesake soups - conceeded that 
there’s been “a mounting distrust 
of so-called Big Food, the large 
food companies and legacy brands 
on which millions of consumers 
have relied on for so long.” 

As such, the firm has been forced 
to start a $200 million a year 
cost-cutting program. 

This new, more cynical attitude 
is being driven by the younger 
adult market - dubbed millennials. 


generations to distrust large food 
companies: 59% of millennials 
would also stop buying a certain 
product if they believed the brand 
was unethical. 

Other studies show that sales of 
processed and packaged foods in 
the US rose by just 1 % in 201 4, 
compared to 5% in the fresh 
produce, meat and dairy sector - 
suggesting that, in western nations 
at least, Food Inc. may have 
a bumpy ride in coming years. 
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HAS FOOD INC 
DIVIDED THE WORLD 
INTO SPHERES 
OF INFLUENCE? 

But are there no laws to limit the 
reach of Food Inc.? And do the 
corporations themselves not keep 
one another in check? 

In reality, the different factions 
of Food Inc. long ago divided the 
territories up among themselves 
and staked a claim to their fields. 
The focus takes place along 
spheres of influence, similar to 
international military alliances. 
Around 85% of tea worldwide, 
for example, is produced by just 
three providers. Every second 
banana passes through the 
hands of just two manufacturers. 
And four agricultural firms split 
three-quarters of the worldwide 
wheat and oilseed trade - in many 
regions there is just a single buyer 
for the entire harvest. 

Tens of thousands of products 
are available in supermarkets, and 
every year 1 ,800 ‘new’ foodstuffs 
are added while others disappear. 
“That suggests variety where there 
is none,” explains bestselling 
American author and food expert 
Michael Pollan. “So much of our 
industrial food is just a cleverly 
rearranged combination of corn.” 

More transparency in the 
supermarket is something that 
Food Inc. knows how to avoid. 

This is particularly true in the 
European Parliament, where 
laws that govern the region’s 
500 million citizens are made. 

Companies build up tremendous 
powers of influence in the corridors 
of Brussels. Food Inc. boasts an 
armada of specialist lawyers, 
marketing professionals and 
propaganda experts. They sit on 
governmental committees and 
lobby elected representatives. In 
just one campaign related to the 
prevention of the traffic-light 



labelling on food packaging, 
around a billion euros are said to 
have been spent - out of fear that 
sales figures would fall if products 
containing large quantities of fat 
and sugar suddenly carried a red 
warning symbol. 

“Instead of focusing on its 
citizens, Europe is ruled by 
the lobbying power of industry,” 
Matthias Wolfschmidt, leader of the 
organisation Foodwatch complains. 

IS AFRICA BEING PRIMED 
TO FEED CHINAS NEW 
MIDDLE CLASS? 

The victory march of Food Inc. 
doesn’t stop with Europe. 

“China’s average daily calorie 
count is 2,500 per person, whereas 
in the US, it’s 3,500 or higher,” 
calculates economist Merritt 
Cluff from the UN World Nutrition 
Organisation. “Add, say, another 
1 ,000 calories consumption to 
each Chinese person, and you’re 
talking about a lot of business.” 

Indeed, it’s estimated that in the 
next 20-30 years, China will need 
to import an extra 100 million 
tons of food a year to satisfy the 
appetites of its middle class. 

This is the reason behind Food 
Inc.’s quest to acquire new crop 
areas for its industry. Not least 
because an agricultural area almost 
the size of Tasmania is lost every 
year by expanding deserts and 
growing cities. By 2030 the world’s 
population will have increased 
to around 8.5 billion: new 
agricultural land is essential. 

China sees Africa as its most 
important goal, and has allegedly 
acquired 2.8 million hectares of 
land in the Democratic Republic of 
Congo for the largest oil palm 
plantation in the world. In Indonesia, 
meanwhile, the race continues. 

By 2025 the mature oil palm area 
will have doubled. The war for food 
has only just begun. 




SUPERPOWER/Infographic ^ 


How does the superpower ^ 

Food Inc. function? 


A sprawling territory, 1.5 billion 
‘citizens’, its own army - it’s only when 
you compare the food corporations with 
a country that the extent of their power 
becomes clear. In reality hardly any 
other superpower in the world possesses 
as many resources as food corporations. 


But how is Food Inc. constructed? How 
wide-reaching is its influence on the 
planet? And how does it achieve its 
goals? This graphic shows the real 
dimensions of a superpower that hardly 
anyone knows exists - and yet almost 
everybody depends on... 


DOLLAR EMPIRE 

How has money become the 
of the food corporations? 

The ten biggest food corporations 
than a billion 
ofit — per day. In total 
the superpower Food Inc. turns over 
$7 trillion per year -10% of 
worldwide GDP and well over double 
that of the UK’s output. The food 
corporations deploy the cash flow 
like a weapon: they invest billions of 
dollars in propaganda (adverts and 
image campaigns for products) as 
well as using their financial means 
to gain land and influence political 
opponents (see below). 


GDP of the UK 



worldwide is 49 million square 
kilometres. And the territory owned 
the food corporations grows bigger 
every day. Land grabbing by the 
corporations is a type of conquest 
of front lines and borders. Since 
Inc. has brought at 
square kilometres of 
ral land in developing nations 
its control. If this occupation 
CGmbined into a single 
-state’, it would be the size of 
Queensland and Victoria combined. 





7.4 BILLION 

population of Earth 

CONSUMERS \ 

Who is welcome? 

2.0 billion 

super-consumers 

Not every one of the 7.4 billion world citizens is 
equally valuable to the food corporations: while 

0.8 billion 

starving 

two billion super-consumers are overweight or 
obese, 800 million go hungry. They barely cross 
Food Inc.’s radar because they can’t afford their 
products and offer no economic value. 


ALLIES 

How do you influence the laws? 

Aided by corruption and lobbyism, the 
corporations have created their own 
rules - or prevented those which would 
halt their rise to power. Around 1 5,000 of 
these stakeholders roam the halls of the 
EU in Brussels alone - that’s 20 lobbyists 
for every member of parliament. 

15,000 

Lobbyists 

750 

EU representatives 




PRIVATE ARMY 


\ 


How do food corporations get involved in conflicts? 


Like national states, the superpower Food Inc. also has its 
own troops to defend and extend its territories. These private 
security firms are deployed around the world. Estimates 
suggest five million people work for private military and 
security firms around the world - more than the armies of the 
USA, China and Russia put together. 
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SPECULATION 

Can you bet on food? 

Food is not just for eating - increasingly it’s 
being traded on the world’s stock markets. 
Until 1 999 just 20-30% of wheat was traded 
for purely speculative reasons, but today that 
amount has risen to 80%. If a foodstuff 
becomes more scarce and more expensive 
as a result of a failed harvest, speculators 
strengthen this trend. On average the 
demand for a product by investors can lead 
to a 25% price increase within a year. 


PRpDucnoN 

How many lives have been claimed 
by the hunger of the industry? 

Worldwide, around ten million people die of 
starvation every year. Food Inc. produces far 
more food than is necessary, but not all of it 
is destined for human consumers. Some 2.5 
billion tons of wheat was produced around 
the globe in 2014, less than half of which 
was actually used directly as food for 
humans. 55% was processed into animal 
feed, fuel and raw materials for industry. 


□ mmal teed, tuel, raw 
materials for industry 





GENETICALLY MODIFIED PRODUCTS 


permitted or banned 


• Many food corporations push countries to 
allow genetically modified food. Permission 
would further consolidate the power of the 
food companies. This world map shows the 
cultivation of genetically modified crops 
(areas in millions of hectares). 


Russia 


Regulations regarding genetically 
modified food (not animal feed) 

♦ Banned 

Label ling requirements 

All plant products must be labelled 
as genetically modified, except when 
a contamination level of up to 0.9% 
is “accidentally or technically 
unavoidable”. 


Many products have to be 
labelled as GM 

Some products have to be 
labelled as GM 





SUPERPOWER/Food facts 


When BREAD 
is baked using 


When YOUR KIDS 
eat ANTIFREEZE 


(RM-) 


Shocking 

iood ingredients 

The superpower Food Inc. dominates almost every aisle of the 
supermarket. Most people aren’t bothered by that, they’re lulled 
into a false sense of security by the multitude of goods on offer. 

But do we know what we’re really eating? 


When BEAVERS 
invade your 
CUSTARD 

Hardly anyone would suspect that 
beavers are good for anything 
except gnawing away at trees and 
building dams. But they also produce 
a natural aroma used by the food 
industry - castoreum. This secretion 
is extracted from the rodent’s 
egg-sized gland sac. To get access 
to the secretion - which the beaver 
uses to groom its coat and mark 
its territory - the animal is killed 
and the black, wrinkled gland that 
sits between the anus and the 
genitals is removed and dried. 

After this treatment the castoreum 
contained in the sack is processed 
into vanilla fragrance and used to 
refine dishes. At present castoreum 
is only permitted as a food additive 
in the US, though the silver lining 
on this particular cloud is that a) the 
substance is banned in Australia, and 
b) only 130 kilograms of castoreum 
is manufactured every year. But 
when you consider its origins, that’s 
probably 130 kilograms too much. 


HUMAN HAIR 

It doesn’t matter whether it’s bread 
rolls, loaves or cake - to give 
industrially manufactured baked 
goods a longer shelf life, the amino 
acid L-cysteine is added to it. These 
organic compounds are produced 
either through the fermentation of 
bacterial cultures or from human hairs. 
And in China a whole industry has been 
created around the creation of these 
hairs. Hair collectors sweep up hair 
in salons and sell it to dealers by the 
sackful. They deliver the hairs to sorting 
plants where the hair is separated 
from dirt and waste by hand. After this 
is finished, the cleaned and pressed 
hairs are bundled up and delivered to 
the next production plant - where they 
are liquidised in massive vats of acid. 
Dried and processed into a powder, 
the hair remnants are then mixed into 
the dough at industrial bakeries. While 
the process isn’t common in Australia, 
some fast food companies with 
branches in this country have admitted 
to using L-cysteine. A sure-fire way 
to avoid hair in your bread is to buy 
freshly baked goods - L-cysteine isn’t 
an additive found in flour. 


Propylene glycol is, a compound made 
from carbon and hydrogen. A member 
of the alcohol family, it is primarily used 
as an antifreeze - in solar plants, for 
example. But propylene glycol can be 
used for other things too. In Australia, 
the substance is permitted as a food 
additive - it’s found in chewing gum 
and as a fragrance ingredient. FSANZ 
says it, “may be used in the course 
of manufacture of any food at a level 
necessary to achieve a function in 
the processing of that food.” 


When PRE-WASHED 
SALAD is swimming 
with GERMS 

Lined up in neat rows in the 
supermarket, those crisp bags of salad 
greens look so tasty and convenient 
that they’re hard to resist. Salad has 
grown in popularity as a result of 
healthy eating campaigns and the 
government’s five-a-day guidelines, 
but it is also considered one of the 
foods most likely to trigger foodborne 
diseases. Why? Because salad greens 
are grown directly in the soil and can 
thus be more easily contaminated 
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by pathogens found in faecal matter, 
such as E. coli, listeria and salmonella. 
Some of these germs can only be 
killed by strong disinfectants, not just 
water. But when your bagged salad is 
labelled ‘ready to eat’, it has to be free 
from bacteria - surely? Unfortunately, 
ready to eat doesn’t necessarily mean 
safe to eat: a label stating that bagged 
salad has been pre-washed does not 
necessarily mean it has been sanitised. 
Leafy greens are often washed in giant 
tanks of water that are only changed 
every eight hours. Although chlorine 
is added to keep the water clean and 
to kill off bugs, many have developed 
resistance to germ-killing chemicals. 

In fact, according to Professor Gadi 
Frankel from Imperial College London, 
what “looks clean may actually be 
contaminated with Salmonella or 
E. coli”. A number of food poisoning 
outbreaks have been linked to pre- 
washed salad leaves. In the US a batch 
of contaminated ready-to-eat spinach 
leaves unleashed an E. coli outbreak, 
claiming three lives. In 2007 imported 
basil caused a Salmonella outbreak in 
the UK, while between 1992 and 2000 
(when bagged salads first became 
popular) nearly 6% of food-poisoning 
outbreaks were associated with 
prepared salads or vegetables. 


When FLY EGGS 
are floating in 
your SOUP 

In the US, 250 grams of peanut butter 
is allowed to contain 75 insect parts, 
while one litre of tomato juice can 
legally contain up to 100 fly eggs or 20 
larvae. One kilogram of flour is allowed 
to contain two rodent droppings. In 
Europe, there is no limit on insect 
limbs or rat faeces. If this information 
is making you feel queasy, don’t worry. 
There are regulations here in Australia 
to prevent insect legs and rodent poop 
being served in your dinner. 


When MOULD 
TASTES natural 

Whatever you want it to taste like. 

It’s actually possible to simulate 
the taste of strawberries, peanuts 
or beef with the help of bacteria 
or enzymes from many types of 
organic raw materials. A variety 
of substances can be used as an 
organic basis - sawdust, remains 
from abattoirs or even mould fungus. 
As long as the raw material has 
been formed in a natural way, the 
flavour constructed it from can be 
described as a ‘natural aroma’. 


CAKE I 

Fatty foods often contain 
butylated hydroxyanisole. In 
large quantities this can trigger 
a life-threatening condition 
known as cyanosis. 


When CAKES 
can cause 
CANCER 

Behind the term butylated 
hydroxyanisole (BHA) hides a mixture 
that is deployed as an antioxidant by 
the food industry. It can be used to 
prevent the fat in a cake mixture from 
reacting with oxygen and going rancid 
as a result. But studies with mice have 
shown that consuming too much of 
the preservative leads to liver cancer. 

In Australia, manufacturers are allowed 
to use BHA, and quantities differ 
according to the food in question. 

As a flavouring, for example, 
lOOOmg/kg is permitted. 




SUPERPOWER/Food facts 


✓V 


When GM CORN 
is toxic 

What’s the reason for genetically 
modifying crops like corn and soya 
in the first place? What’s wrong with 
the original, already highly cultivated 
plants? It’s primarily the agribusiness 
that benefits from their genetic 
modification. That’s because by 
altering the genetic make-up of 
soya, for example, they can make 
it resistant to the total herbicide 
glyphosate - so the potent weed killer 
can be deployed across soya fields 
on a massive scale. As genetically 
modified plants can grow and thrive 
in a kind of constant herbicide rain, 
genetic modification leads to the 
almost unlimited use of weed killers 
like glyphosate. During the process 
the herbicide is gradually deposited 
on the plants and enters the feed of 
cattle and pigs bound for slaughter, 
which is how it ends up on plates. 

And the substance has a range 
of dangerous consequences - for 
humans. Glyphosate is suspected 
of damaging the intestinal microflora 
so it can no longer attack harmful 
pathogens. Beneficial gut bacteria are 
killed off and harmful ones thrive in 
their absence. Of particular worry is the 
bacteria Clostridium botulinum - the 
cause of botulism. It’s one of the most 
lethal neurotoxins known - just 40 
grams would be enough to eradicate 
the whole of mankind. 



MODIFIED CORN 

Potentially dangerous toxins can lurk 
in GM corn, which will most likely be 
found in imported, processed food on 
Australian supermarket shelves. 


When 

CHINESE BABIES 
grow BREASTS 

Growth hormones like ractopamine, 
which improve the growth rate of cattle 
and help them convert feed into meat 
more efficiently, have been permitted 
by the World Trade Organisation 
(WTO) since 2012, but are banned 
in Europe. And there may be a good 
reason for that. No one knows exactly 
how dangerous the systematic use of 
growth hormones is, as authoritative 
studies are in short supply. In China, 
however, cases of infant females 
growing breasts after being fed with 
milk powder that originated from 
hormone-treated cows have been 
recorded. Animal tests have also 
shown that growth hormones can 
lead to reproductive system defects. 
Despite this, growth hormones have 
been used in the Australian beef 
industry for the last 30 years; 40% of 
Australian cattle are raised with them. 
Meat & Livestock Australia continue 
to insist that growth hormones are 
safe for human consumption, stating 
that the EU’s position is “contrary 
to overall international scientific 
opinion” and “was inconsistent 
with its WTO obligations.” 


When you 
CHOW DOWN 
on SHEEP'S SWEAT 

Sheep possess an inbuilt function 
to protect their wool. They excrete 
a substance called lanolin via their 
sebaceous glands. The secretion is 
obtained by washing out the sheep’s 
wool with chemicals after it has 
been sheared. The food industry is 
interested in it for another reason: the 
lanolin compound is capable of binding 
with water many times its own weight 
(water-in-oil emulsion). But how exactly 
does this skin secretion from sheep 
end up in people’s mouths? Through 
chewing gum. Guidelines in the EU at 
least allow lanolin - which is primarily 
used in cosmetics - to be used as 
a food additive in the sticky stuff. It’s 
not just unappetising but downright 
dangerous - when the sheep’s wool is 
washed out the surfactants used can 
remain and cause allergic reactions. It’s 
not approved by FSANZ, thankfully. 


When you 
drink FIRE 
RETARDANT 

If you’ve drunk a glass of American 
lemonade in recent years, then you’ve 
probably tasted it already. That’s 
because brominated vegetable oil 
(BVO) is included in the drink by the 
food industry to distribute fragrance 
throughout the drinks evenly. But it is 
also an ingredient that is deployed as 
a fire retardant in upholstered furniture 
and fireproof clothing. In the UK, BVO 
is banned because it has been shown 
to cause developmental damage, 
neurological problems and infertility. 
But in the US that’s not the case. Its 
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use as an additive in foods has been 
permitted since the 1970s - it’s still 
used in lemonade and other soft 
drinks to this day. In 2014, Coca-Cola 
- the world’s largest beverage maker - 
dropped BVO from its Powerade sports 
drink in response to mounting public 
pressure in the United States. 


When PESTICIDE 
SNEAKS into 
your food 

We’re used to the fruit and vegetables 
on our shop shelves looking uniform 
and immaculate. But we can thank 
the widespread use of pesticides 
for that Pesticides - also known as 
insecticides, herbicides and fungicides 
- do have a downside, however: they 
can make us ill. Studies have shown 
the possible consequences: cancer, 


infertility, asthma and Alzheimer’s. 

And the bad news is that pesticide 
use is rife in Australian agriculture. 

A report by Deloitte found that 68% 
of the crops grown here have been 
aided by pesticides; that amounts 
to $17 billion worth of crops. The 
problem has been exacerbated by the 
overuse of pesticides during the 1990s, 
which resulted in weed and insects 
developing a resistance. And what did 
the food manufacturers do to combat 
this? Spray their crops with ever- 
increasing amounts of pesticides. The 
‘broad-spectrum’ insecticides used by 
farmers have also wiped out some of 
the ‘good’ insect species that keep the 
pests populations in check. But broad- 
spectrum insecticides are the cheapest 
chemicals in Australia, making them an 
easy choice for producers. And so the 
toxic cycle continues... 


When 

NEUROTOXINS are 
in your tomatoes 

Have you ever wondered how 
nearly all the tomatoes, apples 
or grapes on supermarket 
shelves are the same size? In 
nature, almost nothing grows 
uniformly. So how does the food 
industry manage it? The answer 
is sobering: by using chemical 
growth regulators. One of these 
substances is called ethephon and 
it is used to maximise earnings 
potential. The plant growth 
regulator is permitted for use in 
Australia and across Europe. But 
ethephon acts like a neurotoxin 
that can cause acute health 
problems even in small doses 
(1 .65 milligrams per kilogram). 
Symptoms include diarrhoea, skin 
and mucosal membrane irritations 
as well as neurological damage 
including depression. 



PESTICIDES 

Apples occupy top spot on the 
Environmental Working Group’s list of 
the most contaminated fruits and 
vegetables. According to the health 
advocacy organisation, nearly all 
apples contain detectable levels of 
pesticide residues 


When BURGERS 
won't go MOULDY 

In 1999 an interesting - albeit 
unintended - food experiment 
begins. A Utah man buys two 
burgers. One he eats immediately, 
the other he puts in his coat 
pocket. It remains there, forgotten 
about, for a few years. But against 
all expectations the burger doesn’t 
go off - it looks exactly the same 
as it did on the day he purchased 
it. How can that be? The answer 
to this mystery lies inside the 
burger itself. Surprisingly, the 
solution isn’t the traces of 38 
pesticides, which the US Food and 
Drug Administration estimates are 
found in every patty. The answer 
is much more simple: salt! Burger 
meat is so heavily salted that it 
doesn’t go off. That’s why a fast- 
food burger can be sold as fresh 
even after it’s been sitting under 
the heat lamp for hours. □ 


PHOTOS: Corbis; Getty Images (2); Reuters; Robin 
Hammond; Shutterstock (3); Fotolia (2); DPA 
INFOGRAPHIC: wdw-Grafik 
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^ Driving a motorbike, BASE jumping, fighting on the battlefield - 


whatever the experience, ten million people around the globe are using mini 
cameras to capture it. Not only do action cams provide razor-sharp 
images, they also change the behaviour of the people wearing them 






Just two centimetres separate Ilya and 
Oleg from certain death. The friends are 
balancing on the metal grid of a crane. Below 
them? Nothing, just air for 100 metres. The 
view is not for vertigo sufferers. It would make 
a breathtaking picture - had it been taken five 
years ago. But today, thousands of ‘roofers’ 
film themselves on top of tall buildings, cranes 
and bridges around the world using wearable 
cameras. There are always higher and more 
spectacular spots. It’s a race for the best shots, 
started by GoPro and co. Both men from 
Yekaterinburg in Russia know this - and opt 
to test their courage. Ilya holds onto the crane 
with two hands, his legs dangling in thin air, 
before grabbing Oleg’s arm with his right hand 
and letting go of the crane with his left. His 
life is now literally in Oleg’s hands - who then 
presses the shutter of his action cam. Thanks 
to his 100,000 Instagram followers, a few 
hours later the photo goes viral. It’s an internet 
sensation, one that would have been impossible 
without the matchbox-sized camera. 







for three years and he’s finally going 


to attempt the seemingly impossible. With 
two GoPro action cams attached to his suit, 



the 29-year-old daredevil plunges from 
a cliff in the Swiss Alps - and, after a few 
hundred metres of freefall flight, rockets 
through a 2.7-metre-wide crevice at 160km/h 
(shown in this photo). The images are 
broadcast around the world and serve to 
document a trend: wingsuit pilots are hurtling 
closer and closer to cliff and mountain walls 
to shock the public. BASE jumper Pal Takats 
admits that occasionally he has been more 
reckless than he wanted to be - because 
he knew the cameras were rolling. “Before 
every manoeuvre, it helps to ask yourself: 
would I be doing this if the camera wasn’t on?” 
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PRECISION WORK 
Uli Emanuele isn’t just wearing 
GoPros on his suit. The 
wingsuit pilot has also installed 
action cams on the rocks, 
which film his daredevil flight 
through the crevice. One false 
move would alter UN’s course, 
dashing him on the rocks, 
likely leading to his death. 











■ A 


Why you 


shouldn’t just 


keep, an eye on 


the CAMERA 


It’s one of the most dangerous jobs in 
the world: in order to capture every 
facial expression of the surfers in the tunnel 
of a monster wave, daring photographers dive 
into the heart of the blue giants. The biggest 
challenge is to be in the right place at the right 
time - and to avoid being swallowed by the 
wave. Surf photographers need to calculate, 
to the metre, where the wave will break - and 
then keep their nerve and camera exactly at this 
point against the 90-degree wall of water to film 
the surfer in the tunnel. Fractions of a second 
later, the photographer needs to be underwater 
again to avoid being swept away by the breaking 
wave and flung onto the razor-sharp coral reef. 

If the calculations are accurate, you get images 
like this one captured by photographer Sash 
Fitzsimmons in Oahu, Hawaii. Equipped with 
a GoPro fixed to a rod, he waited until the 
very last second to press the shutter before 
the wave engulfed surfer Billy Kemper. 



avid Holmes has done it His 
video has been viewed more than 
three million times on YouTube. 

It’s gone viral online - hundreds 
of thousands of people have 
shared it. The HD footage of 
his daredevil motorcycle ride, 
including breathtaking overtaking 
manoeuvres from the rider’s 
perspective, looks like a computer 
racing game. It’s the GoPro 
camera on his helmet that 
brings all this to life. 

But Holmes himself has 
never watched the video. Why? 
Because it doesn’t just show the 
38-year-old riding through the 
English countryside, it also shows 
a car suddenly pulling in front 
of him from the opposite lane. 
Fractions of a second later, 

Holmes films his own death. 

HOW MUCH DOES IT COST 
TO BE AN ACTION HERO? 

More than ten million people have 
strapped an action camera to their 


head, chest, car or motorbike. 

Their hands remain free and the 
camera records automatically - 
whether you’re diving with sharks, 
parachuting, driving a car or even 
fighting on the world’s battlefields. 

“Be a hero” is GoPro’s motto. 
Using their device anyone can 
become the director of their own 
life for $300. Even the entry-level 
models record footage in crystal- 
clear high definition. They’re like 
a third eye, archiving and saving 
everything you experience. There 
is also the soundtrack of the wind 
rushing past your face, of your 
breath or panicked screaming 
- as with David Holmes, whose 
GoPro filmed him crashing into 
a car, being thrown through the air 
and hitting the road in great detail. 

The internet is now awash with 
examples of people recording their 
own deaths with action cams. 
There is disturbing footage of 
BASE jumpers being smashed 
against rock faces, of soldiers 
being killed in a shootout and of 
divers being attacked by sharks. 
Their cameras are often the only 
things that survive these events 
unscathed. Yet more videos of 
near-misses exist - filmed from 
the lucky escapee’s perspective. 

But is there a link between the 
increasing demand for action cams 
and the daring stunts people film 
themselves doing? Are GoPro 
and co. changing our behaviour 
and turning us into a generation of 


risk-takers? And what might be the 
consequences of every moment of 
your life being recorded? 

IS GOPRO ADDICTIVE? 

BASE jumping, roofing (scaling 
buildings), surfing - every type of 
extreme sport profits from the new 
breed of action cameras. While 
professional camera crews with 
heavy equipment can’t climb 
up a building or go into the waves 
or rent an expensive helicopter, 
extreme sportsmen and women 
can capture seemingly perfect 
HD snapshots with their matchbox- 
sized cameras. 

At the same time, videos and 
photos on the internet show that 
the cameras encourage their users 
to perform ever more daring stunts. 
Even GoPro’s billionaire inventor 
and CEO Nick Woodman admits: 
“Filming themselves strengthens 
the ego of the user. It makes them 
addicted to recording.” 

But BASE jumper Pal Takats 
warns: “The fact that so many 
people can see their videos on the 
web pushes the athletes on. They 
always want to try new, more 
extreme, stuff. It means they’re 
taking risks that they shouldn’t.” 
Many wingsuit pilots now fly 
as close to rock faces as possible 
for the thrill of their audience 
- footage made possible by 
action cams. The internet has 
spawned an unofficial competition: 
who has the best videos, the 



FILM OF HIS OWN DEATH 

“No!” cries David Holmes as 
he smashes into the car at 
160km/h. The motorcyclist 
is killed instantly. The GoPro 
camera on his head filmed 
everything. As a warning to 
other motorcyclists, his 
mother chose to release 
the video on the internet. 
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newest perspectives? Who risks 
everything? “Constantly looking 
ahead isn’t interesting to anyone,” 
says extreme skier Sebastian 
Abendschoen. “You want the shot 
that no one else has. This means 
you’re always pushing your limits.” 

There’s another effect that these 
perilous exploits are having among 
amateurs. Most watch the videos 
from the comfort of their own 
homes and then think they can 
go and imitate the extreme 
sportspeople who have trained 
for years. Moreover, GoPro et al 
regularly hold competitions on 
their websites asking users to send 
in videos of their most extreme 
stunts. It’s the unpredictable side 
of one of the biggest revolutions 
in the history of photography. 

The invasion of wearable 
cameras hasn’t just affected 
extreme sports, though. It’s also 
had an impact on everyday life. 

EXHIBIT: VID_G0PR0_1 1 28.VLC 

“Watch out!” shouts Karen Cole* 
as a man strolls absentmindedly 
across a street in Whitechapel, 
London. The cyclist avoids him just 


in time. That could have been 
worse, she thinks. However, when 
she stops at the next junction, the 
same man is suddenly beside her. 
Yelling insults, he pushes her bike 
to the floor and flees the scene. But 
in his rage the attacker failed to 
notice one thing: Karen Cole had 
a GoPro attached to her helmet. 

A few hours later, Josh Partley* 
begins to feel decidedly uneasy. 
Damning pictures are all over the 
internet. Cole had reported the 
incident to the police and handed 
over the evidence on her camera. 
The Met then published the footage 
on their Twitter feed. Under a still 
of Partley’s face, they asked: 

“Do you know this man?” Partley 
quickly realises that he won’t get 
away with what he’s done and so, 
on the same day, turns himself in. 

Private videos now count as 
evidence. For Lewis Dediare, this 
is an everyday occurrence. The 
telecommunications supervisor 
rides around London on his 
mountain bike equipped with eight 
GoPro cameras, filming motoring 
violations and passing the videos 
on to the police. Every day, 
motorists in London are issued with 
fines thanks to Dediare’s footage. 

To cyclists he’s a hero helping them 
remain safe on Britain’s roads. But 


■(►GOPRO INC. 

• No other action camera company 
shifts more units worldwide than 
GoPro. In 2014, 5.2 million were 
sold in the US alone. Total sales 
last year came to $1 .4 billion. 

Hero 4, the latest camera in the 
GoPro stable, will set you back 
around $400 and can be used in 
any situation on Earth - and even 
further afield. Daredevil Felix 


to others, mainly motorists, he’s 
a menace. They loathe him. 

Criminal courts are increasingly 
using footage similar to that 
recorded by Dediare as scores 
of people roam around large cities 
with cameras, filming everyone 
they encounter. Nearly every angle 
is covered, every number plate and 
face visible. But legal experts warn 
that while this footage helps solve 
crimes, they also mark a milestone 
in the rise of the surveillance state. 

It’s an advantage police forces 
around the world are making the 
most of. It means thousands of 
officials now carry wearable 
cameras to record events during 
a raid or for crowd control purposes. 

Meanwhile, the US military is 
now equipping some units with 
GoPro cameras. The helmet | 

cams help to document operations = 
and understand how the soldiers w 

and enemy behaved. | 

Whether recording action on the "j§ 
battlefield or arguments in traffic, ^ 

capturing parachuting exploits or $ 

expeditions to the Antarctic - in ® 
just a few years, action cams j= 

LU 

have recorded nearly every aspect 5 
of life in the world. They show | 

both life and death uncensored <2 

GO 

- and always in top-quality | 

HD. Welcome to Planet GoPro. £ 


Baumgartner was equipped with 
seven GoPros for his famous 38-km 
leap above New Mexico in October 
2012. The great advantage of 
action cameras like the GoPro is 
that they’re barely larger than a box 
of matches and its plastic casing is 
both water- and shock-proof. It’s 
considered unbreakable. Sadly, 
its users are not. Some extreme 
athletes have filmed their own 
deaths using this camera. □ 


*NAMES HAVE BEEN CHANGED 




THE MIRACLE OF TASTE 

Each individual person’s sense of taste is as 
unique as their fingerprint. It’s partly shaped 
by genes, but mainly by experience and is 
constantly evolving. Our taste buds can also 
perceive thousands of flavours and aromas. 



DESERT ON YOUR TONGUE 


Under a microscope the tongue looks like an 
aerial picture of the Sahara desert. But 
underneath it, life is everywhere. And these 
rough cones help us to chew. Their surface 
and edges are covered by 2,000 taste buds. 



LABORATORY ON THE TONGUE 

300 mushroom-shaped papillae are spread 
across the surface of the tongue. And each 
one is an analytical laboratory that any 
university would be envious of. The taste buds 
are located on top of the papillae and can 
recognise in milliseconds what we’re eating. 


A leap into 
the unknown 


Beyond this point a new universe 
begins: breathing takes place, blood 
is pumped, things are digested. 
Behind the epiglottis (right) lies a 
route leading straight to the 
oesophagus, deep inside our bodies. 
For microbes it represents a virtually 
impassable barrier because at the 
end of this passage lies the stomach 
- bulging with two litres of 
hydrochloric acid, it’s absolutely 
lethal for almost all bacteria. The 
microbes are digested immediately. 
For these tiny beings, however, our 
mouths are a dark oasis. A small 
home that they cannot leave. On the 
other side of the lips, the sun’s UV 
light would kill them instantly. That’s 
why they cling tight inside the mouth. 
They have developed Velcro-like 
fasteners that attach to the 
molecules on our tongues or 
mucosal membranes. Very few 
microbes undertake voyages of 
discovery in the universe of the body. 
When they do, they often cause 
serious illnesses. 











































HUMAN BODY 






Every second, a battle is raging 
in your mouth. On one side, the 
microbes attacking your teeth and 
gums; on the other, your immune 
system’s defences. Join us on 
a journey into your body’s most 
challenged habitat 
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Bomb crater in the teeth 


A tooth is better protected than any battle 
tank. They are entirely encased in enamel, 
the toughest material in our body and one 
that’s stronger than steel. The layer of 
armour comprises a crystalline material 
that is mostly composed of the elements 


phosphorus and calcium. But bacterial 
spies know the weak spots in the enamel 
and they have developed an armour- 
piercing chemical weapon: acid. When 
proteins and carbohydrates collect in a 
groove (below), the food attracts billions 


of bacteria. And after feeding they 
excrete organic acids. This spells disaster 
for the tooth. The problem? Plaque cannot 
be easily removed because the bacteria 
quickly develop their own armour. They 
become impenetrable stone ramparts. 
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MYSTERIOUS CAVES 

The dentine lies under the enamel and is 
crisscrossed by many tiny tubes. It’s a secret 
labyrinth that the ‘pioneer’ bacteria stumble into 
as soon as the enamel has a hole in it. 
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he white giant is teetering. For 
more than 30 years it has withstood 
constant bombardment by microbial 
toxins and acids. But this bitterly 
waged trench warfare has been 
eating away at its foundations and 
now the end is nigh. As if felled by 
a sudden avalanche, the behemoth 
crashes to the ground. The loss of 
the molar leaves behind an ugly 
gap in the mouth. But what exactly 
has contributed to the death of the 
tooth? Which battles are still raging 
in our mouths? And what influences 
who wins these wars? 

JOURNEY INTO 
A FOREIGN WORLD 

Some of the answers can be 
delivered by a scanning electron 
microscope (SEM). This imaging 
device makes visible things that 
remain hidden when looking 
through a normal microscope. 

An electron beam from the SEM 
scans the object being observed 
and a computer then transforms 
the data into a visual image. Using 
this method an SEM can even 
portray details measuring less 
than a millionth of a millimetre. 

Examining the oral cavity becomes 
a fantastic journey of discovery: 
small, spherical organisms hang 
from steep white mountainsides, 
or crowd into canyons and crevices. 
Countless rods and threads settle 
on and between them, transforming 
the slopes in this mighty massif into 
rolling fields and meadows. > 







The lips: border posts between 
the outside world and the body 

Criss-crossed by many ridges and grooves, the surface of the lips 
(enlarged 30-fold in this image) are strong enough to keep the 
mouth airtight when required. The muscles here are particularly 
well-suited to sucking from the mother’s breast. They also stop 
the skin from tearing when the mouth is opened especially wide 
during speech or when yawning - vital as such tears would offer 



A NEW CONTINENT 

At the point where the 
lips cross over into 
the moist mucosal 
area (centre of the 
image) a microbial 
paradise begins. The 
conditions are ideal 
and the food on offer 
is never-ending. 



It may be hard to believe but this 
varied terrain is actually part of the 
human oral cavity - an area that 
includes the lips, cheeks, palate, 
floor of the mouth and the tongue. 
More than 700 types of bacteria 
live in this unique habitat: on the 
enamel, in the gaps between teeth 
and on the mucosal membranes that 
make up almost four-fifths of the 


Every millilitre 
of saliva washes 

100 million 
microbes from 
the oral cavity into 
the stomach. 


settlement area. In fact, according to 
Harvard professor of periodontology 
Sigmund Socransky: “In one mouth, 
the number of bacteria can easily 
exceed the number of people who 
live on Earth.” As far as bacteria are 
concerned the mouth is a land of 
milk and honey, a place where they 
celebrate their good fortune with 
regular feeding frenzies - every time 
their host sits down for a meal. 

Such paradise-like conditions 
induce a population explosion: 
around 100 billion bacteria grow 
daily between the lips and throat. 

MICROBIAL PARADISE 

The organisms that call the oral 
cavity home are a little like the 
plants that grow on the bed of 
a river. They need stones (or teeth) 
to colonise and the food that floats 
past. The surface area of an adult’s 
oral cavity measures around 215 
square centimetres and is home to 
an extensive network of relationships 


with well-defined dependencies. 

The majority of germs are found 
in the ravine-like recesses of 
the tongue. The depressions on 
the upper surface of the tongue 
guarantee shelter and food. So 
instead of the 20 types of bacteria 
that normally inhabit a mucosal cell 
of the palate or cheek, around 1 00 
congregate here. Microbes that can’t 
find a place in the crevices turn to 
the tongue’s papillae, where they 
mix with dead cells, saliva and white 
blood cells to form a furry lining. 

Of course, not every germ that 
enters the oral cavity will set up 
home there. Any organism that 
wants to bed down has to act 
quickly. Certain proteins help the 
microorganisms in this process. 

They act like matchmakers, pairing 
the molecules on the surface of the 
mucosal membrane cells to those 
in the film of saliva that surrounds 
the teeth. Any newcomers who fail 
to find a suitable partner are flushed 
into the abyss by the saliva - around 


100 million with every millilitre of spit. 
At the same time a potent cocktail 
of enzymes and antibodies turns 
our saliva into a natural disinfectant, 
one that plays a key role in the oral 
cavity’s amazing ability to heal itself. 
Wounds in the mouth heal more 
quickly than anywhere else in the 
body. A protein known as SLPI is 
responsible for this. 

The teeth complete the inventory 
of the oral cavity and divide the 
once-uniform landmass into a 
diverse panorama of highs and lows. 

BACTERIAL INVASION 

With every bite and every sip organic 
material accumulates in a ‘biofilm’ 
that covers the enamel and makes 
it more attractive for microbial 
squatters. The first bacteria run 
aground on the smooth surface 
of the teeth, which up this point 
have been uninhabited. They are 
smuggled in from foreign mouths: 
with a kiss or a spoon that someone 
else has already tasted from. Some 
microbes travel straight into the 
stomach with the next wave of 
saliva. Others survive in the mouth 
by nestling in the furrows and 
ridges of the enamel and attaching 
themselves to a matching receptor. 

Here they take full advantage of the 
nutrients that flow freely around their 
hiding places. Well fed, they multiply 
quickly. In just a few hours insular 
colonies develop into a cohesive 
bacterial race: plaque. The growth of 
this pioneer flora creates ecological 
niches: oxygen-poor fields, acidic 
lagoons, metabolic products that 
offer new sources of nutrition. 

Everything the bacteria need to 
survive is on hand - with one crucial 
exception: sugar. Until the host 
fancies a sweet treat. Just one sip of 
juice can raise the concentration of 
sugar in the mouth 50,000-fold. The 
sudden glut puts the bacteria at risk 
of sugar poisoning. For this reason, 
many plaque-forming bacteria block 


some of the sugar: they connect 
individual sugar molecules into long 
chains that are unable to penetrate 
their cell walls - a reserve of energy 
for the time when the sugar flow 
dries up again. This is dangerous 
for humans, because the greater 
the number of well-nourished 
bacteria living in the mouth, 
the higher the risk of cavities. 

The SEM images also show how 
tartar forms, layer by layer. It’s like 
a chapter from Earth’s own history: 
the formation of sedimentary rocks. 
Even the fossil inclusions are there. 
The reason: tartar, a gunk made 
from bacteria, food by-products and 
proteins, only forms where plaque 
is already located and calcium is 
present. It is essentially hardened 
plaque. And plaque contains dead 
microorganisms. But what does all 
this have to do with a rotten molar? 

Without the support of us flossing 
and brushing our teeth, the immune 
system wouldn’t stand a chance 
against the constantly growing 
number of bacteria. Everywhere on 
the gum line new microbial colonies 
grow. The situation gets tricky when 
the plaque advances toward the 
root. Bacteria conquer the adjoining 
tissue, slipping into the cracks that 
have developed between the teeth 
and gums. In this protective niche, 
the bacteria multiply rapidly. 

WHEN THE FLU 
COSTS YOU A TOOTH 

Scavenger cells stream towards 
the bacteria causing holes to 
form in the tissue barrier. From it, 
inflammatory liquid pours into 3mm- 
deep periodontal pockets: a thick 
broth devoured by a gang of bacteria 
for whom every oxygen molecule is 
poisonous. This colourful mixture 
of fusiform rods and agile spirals is 
soon displaced by spherical bacteria 
and chains of rod-shaped microbes 
that have prepared the biotope but 
are no longer able to keep fighting. 


Even 100,000 
scavenger cells 

are not always 
enough to keep the 
aggressive inhabitants 
of the oral cavity 
in check. 

The confrontation with the body’s 
own defence now enters a new 
stage. The malicious newcomers 
produce their own arsenal of 
effective weapons. The bacteria 
multiply and are ready to attack. 

They lurk in the gingival pockets and 
wait for a moment of weakness: flu, 
fever or stress. Then they spring into 
action and attack. In the past losing a 
tooth was seen as a symptom of old 
age. But now we know it’s a process 
linked to chronic inflammation that 
can happen at any age. 

Finally, the battle escalates. 

Bacteria infiltrate the gums, which 
are now severely inflamed. The 
attackers disable the targeted 
detection of the defence system 
and can now accumulate in the 
tissues without being tracked down. 
Faced with this, the immune system 
soon gives up the fight. In a last- 
ditch attempt to avoid defeat, the 
overwhelmed defence plays its final 
trump card and resorts to a reckless 
‘scorched Earth’ policy: using 
messenger substances, it orders 
bone-killing cells to transform the 
tooth socket into a quarry that is 
continuously chipped away at. It’s 
crunch time for the tooth. The body 
keeps fighting until it’s clear there 
is only one option left. Leaving the 
mouth with one less tooth. □ 
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PART 


When 

China 

starves 
its way to 

success 


DAYS 

THAT 

SHAPED 

HISTORY 


1 OCTOBER 1949 


Chance discoveries, ill-fated plans, 
startling coincidences: history is not 
merely a simple sequence of decisions. In 
the second instalment of our fascinating 
series, experts offer insights into the 
most significant events of all-time 


I f the history of mankind is a river, then 
our ancestors were the first to negotiate 
its treacherous waters. Battered by strong 
currents, thrown this way and that, they 
tried desperately to stay afloat on the surface. 
But as the years passed, people began to intervene 
in its course - and some of these interventions 
have steered the powerful river of history into 
completely new, unimagined paths... 


Tlie day a sleeping 
giant awakes 

“ Mk revolution is not like a dinner party 
or doing embroidery. It is necessary to 
implement a reign of terror in every area.” 
Mao Zedong has a plan when he addresses the 
People's Republic of China in Peking (now 
Beijing) on 1st October 1949. He wants to turn 
the poor and largely rural country, which 
accounts for a quarter of the world's population, 
into an industrial power. In the process he will 
use any methods he sees fit: between 1958 and 
1962 alone, 45 million people starved to death 
in the course of a merciless industrialisation 
campaign. Though Mao declares it a ‘great leap 
forward’, it is actually the biggest mass murder 
in history. But this didn’t damage his cult status 
- even today Mao’s portrait hangs on the Door to 
Eternal Life in Beijing. Nearly 40 years after his 
death he is still revered. “He is a role model for 
company owners,” says Edward Zeng, boss of 
one of the largest internet companies in China. 
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The day a piece of flotsam 
solves Europe’s hunger 


The day an open door 
destroys a world empire 


F or a former world power, 

8th August 1588 is both 
the most significant and 
the most tragic day in 
history. The Battle of Gravelines 
sees the English fleet inflict a 
devastating defeat on the Spanish 
Armada. It's not only the Spanish 
invasion of England that fails; 
the beaten men must also give 
up all hope of re-Catholicising the 
country. This day marks the fall 
of Spain as a world power - and 
England's ascent as a result. 

But this day also sets something 
else in motion that will have far 
greater consequences for Europe. 
On board many of the Armada’s 
ships is a tuber from the New 
World. The Spanish call it ‘patata’ 


- the potato. Following their 
defeat, the Spanish Armada flees 
around England and Scotland 
when they are surprised by 
unseasonal storms. Many ships 
capsize. A few days later potatoes 
wash up on the Irish coast - and 
are planted. In barren Ireland, 
where few other crops are grown, 
the potato becomes an important 
source of nutrition. It is easy 
to cultivate, harvest, store and 
prepare. Other European nations 
quickly follow suit. “Between 
1750 and 1950 the potato allows 
a handful of European countries 
to rule the world,” says historian 
William McNeill. “As a new food 
staple it was an important factor 
in the rise of the western world.” 


M ore than 100,000 Ottoman warriors storm 

through Constantinople, Christendom’s biggest 
city and the capital of the Byzantine empire. 
Thousands of Orthodox Christians fall victim to the 
soldiers. How the mighty fortress could fall into the 
hands of its besiegers has never been fully understood 
until now. A small sally port (a secure entryway into 
a prison or fortification) called Kerkoporta is thought 
to have served as a gateway for a handful of Ottoman 
warriors to infiltrate the city - which triggered panic 
among the defenders. Did they forget to lock the door? 
Historian Jack Hight suspects treachery in their own 
ranks. Either way, Constantinople's fall finally makes 
the Vatican the leading Christian power. But the 
Pope underestimates the consequences of the fall of 
Byzantium. For Sultan Mehmed II, the conquering of 
the holy Christian city is a sign from God. Spurred on, 
the Ottoman troops march on into the heart of Europe 
- to Vienna. Byzantium's fall almost ushered in the 
end of western Christianity as we know it. 




17 JUNE 1953 


3 MILLION YEARS BC 


When 

the people 

teach their 

rulers 

to fear 


The day a riot leads to the 
division of the world 


I nitially it’s just 30 construction 
workers who have gathered on 
Stalinallee in East Berlin, their 
heads bowed deep in discussion. 
Twenty-four hours later and their 
number has grown by over a million. 

In 700 towns and cities across 
Germany people take to the streets 
to demonstrate against the raising of 
production quotas, demanding free 
elections and the reunification of 
Germany. The impromptu strike 
spreads across the whole of the 
German Democratic Republic (East 
Germany) like a wildfire - until martial 
law is declared at 1pm and Soviet 
soldiers and tanks crush the protest. 

This sets a chain reaction in motion: 
after the uprisings, attempts to flee 
the GDR dramatically increase. The 
authorities react by making leaving 


the GDR punishable with a three-year 
prison sentence. But even this can’t 
stop the mass exodus, so, on 13th 
August 1961, the GDR's leader Walter 
Ulbricht orders the border to be 
sealed, cementing the division of the 
globe into Allied and Soviet zones of 
influence. The Cold War has deepened. 

Experts are still divided on the 
impact of the protest. Did it lead 
to the division of the world or did it 
lay the foundations for the regime's 
eventual downfall? Historian Rolf 
Steininger is in no doubt: "17th June 
1953 was a key event in European 
post-war history. It was the beginning 
of the GDR’s long decline, an 
unfinished revolution with long-term 
consequences. That date haunted the 
nightmares of the party officials until 
the very last day of their leadership.” 


The day our 
forefathers find 
their cutting edge 

T his day lies millions of years in the 
past - and yet it is so significant that 
archaeologists the world over continue 
to research it. It might have happened a bit 
like this: a prehistoric man shatters nuts 
with a stone to get to the tasty centre. In the 
process the stone splinters into sharp-edged 
pieces. Instead of throwing away the broken 
piece, he must have recognised that this 
primitive shard might be quite useful. Perhaps 
our ancestor experimented with more stones, 
striking two sharp edges from one stone - 
and forming a point. The result is the hand 
axe, the first real universal tool of mankind 
- like a Swiss Army knife of the Stone Age. 

The ability to extend the powers of the 
body with tools is a formidable triumph 
of brainpower that will only be surpassed 
by the invention of the wheel. 
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When two 
shots push 
zurope to th( 
edge of the 

abyss 


When a 
king founds 
the era of 

minted 

money 


The day that money gains value 


T he $5 dollar note in your 
pocket is worth $5. We 
understand this concept 
almost instinctively. But before 
money as we know it was invented, 
when people traded in commodities 
like mussels, salt or cocoa beans, 
currency had no uniform value. 

In Sardis, the capital of Lydia (in 
modern-day western Turkey) King 
Croesus is the first person in history 
to tackle this problem by allowing 
the first gold coins to be minted. 
They replace the old exchange 
methods that existed for 2,000 
years, and unleash a revolution. 

Initially, things don't run 
smoothly for the early currency. 

The value of a coin must be 
checked each time it is used 
as the gold content can fluctuate 
between 20 and 90%. Croesus 
orders a reform of the payment 


system: the standardisation of 
weight and a purity standard for 
precious metals is put in place 
to set the value of gold and silver 
coins from then on. This means 
that for the first time the material 
value of the coins matches their 
named value. The gold coins don’t 
rust and lose their value, and must 
no longer be weighed so it’s far 
simpler to pay with them. 

The victory march of the coins 
can no longer be stopped and 
paves the way for the ascent of 
the Lydian Empire to a superpower. 
“The coins of Croesus were used 
to pay for things everywhere, 
from the streets of Gibraltar to 
India, ’’says political scientist 
Detlef Gurtler. Just two generations 
later these gold and silver coins 
dominate the trade cities of Asia 
Minor and soon the entire world. 


The day a wrong turn 
leads to catastrophe 

G avrilo Princip can hardly believe his 
eyes. It’s 10.45am in Sarajevo when an 
open-top carriage comes to a halt next to 
him. Inside the carriage sits the man he wants 
to kill: Archduke Franz Ferdinand, the heir to 
the Austrian throne. The Serbian nationalist 
has already thrown a grenade at another car in 
the entourage. But his real target is Ferdinand. 
After the first attack, the heir’s route is altered, 
but the chauffeur loses his way - and drives 
straight into the path of the assassin. Princip 
doesn’t hesitate, he draws his pistol and 
shoots. The first bullet hits Duchess Sophie, 
the second pierces her husband’s throat. Both 
are killed. “It is one of many dominoes that set 
the two World Wars in motion - all triggered by 
a chauffeur’s wrong turn,” says documentary 
maker Ken Burns. Austria-Hungary blames the 
Serbian government for the crime and, with 
Kaiser Wilhelm M’s support, declares war 
- a conflict that will claim 17 million lives. 
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When an 

unparalleled 
genius is 
far ahead of 

his time 


When a 

dictator at the 

height of his power 
causes his own 
downfall 


The day a visionary discovers the future 


H e created the most famous painting 
in the world and filled thousands 
of notebooks with visionary ideas 
- Leonardo da Vinci (1452-1519) is 
considered a genius, the sort that comes 
around only once in a millennium. Many 
of his inventions (like the parachute, 
diving suit, submarine) are so far ahead of 
their time they are only realised centuries 


later. We can also thank him for the first 
detailed glimpses into the anatomy of the 
human body. From 1503 Leonardo carries 
out secret body dissections in Florence, 
sketching everything that he sees. Amongst 
other things he discovered the appendix and 
found out that the heart is a muscle. “We're 
still copying his technique today,” says Gus 
McGrouther, a professor of plastic surgery. 


The day Hitler 
commits his 
gravest mistake 

T he attack on the USSR (Operation 
Barbarossa) marks the beginning of 
the end: “Hitler’s decision to send three 
million soldiers over the Soviet border to 
their deaths ultimately led to the Nazi’s 
defeat,” says historian Philip Jenkins. 



1748 


19 SEPTEMBER 1893 


The day that humans 
discover refrigeration 

S cottish chemist William Cullen 
presents the first artificial cooling 
system at the University of Glasgow. But 
the modern refrigerator will only start 
being sold commercially 86 years later. 


The day that women 
win their rights 

K ate Sheppard has fought for years 
- and now she has managed it. On 
19th September 1893 New Zealand 
becomes the first country in the world 
to grant all women the right to vote. 
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The day when 
modern democracy 
is founded 

W ith an official seal on the 
document, King John 
believes an English civil 
war has been averted and the 
rebellious princes have been 
appeased. In actual fact his 
Magna Carta, thought of as 
King John's bargaining chip, 
has laid the foundations for the 
modern constitutional state 
as it guarantees every ‘free man' 
the right to a fair trial. It’s a 
groundbreaking moment. “Even 
the ruler is subject to this law,” 
says historian David Carpenter. 


The day when the 
world is electrified 

The day the whole 
world becomes a stage 

Qhysicist Alessandro Volta constructs 
w the voltaic pile, a tower of copper 
and zinc plates piled on top of each 
other - and the first battery in the world. 

In 1585 a budding playwright moved 
Ifrom Stratford-upon-Avon to London. 
His name: William Shakespeare. His 
works are reflections of society. 

1651 

AUGUST 1962 

The day when the state 
becomes a monster 

The day humanity 
becomes one 

■English philosopher Thomas Hobbes 
C publishes his work Leviathan , which 
he uses to found the modern theory 
of the nation state. 

II merican psychologist JCR Licklider 
reformulates the concept of an 
‘intergalactic computer network’. This 
will later form the basis of the internet. O 
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LORD HOWE ISLAND 


'BEST AFFORDABLE 
RESORT IN 
AUSTRALIA' 
People's Choice Awards 

Australian 
Traveller Magazine 

NOVEMBER 2014 





Book our Early Bird Deal for 201 6, and enjoy one FREE 
night's accommodation and meals (Pay 6 Stay 7), and FREE 
sunset drinks. Save from $355 to $610 per person! All inclusive 
7 night luxury packages start from $3138 per person twin share. 
Visit Lord Howe Island and discover world-class diving, snorkelling, 
fishing, walking, surfing and golf, or just relax and rejuvenate 
on Australia's most beautiful island. Please see our website for 
conditions and quote 'World of Knowledge'. Be quick. 

lord howe island • another world • close to home 
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They’re the tiny remains of dead stars, 
containing an unimaginable amount of power. 
Magnetars could cause an extinction event 
similar to the one that killed off the dinosaurs 





HUGE RAY GUN 

When the magnetic field of a magnetar 
collapses, there is an earthquake-like 
discharge of energy. This produces 
gamma ray flashes, which could be 
dangerous to us here on Earth. 



THE EVOLUTION OF STARS 


The lifespan of a star is generally measured in 
billions of years - and yet each one has a very 
specific expiry date. And that date can be calculated 
by looking at the amount of nuclear energy reserves 
- mainly hydrogen and helium - that it has. Once 
this fuel is consumed, the star begins an inexorable 
process of falling apart until it eventually dies. But 
the fate of the star after its death depends on how big 
and massive it was during its lifetime. Stars up to 1 .44 
solar masses (around 2.86 quadrillion tons) become 


white dwarfs. Stars of 1 .44 to three solar masses, 
on the other hand, end in a spectacular big bang 
- a supernova. They continue to eke out their 
existence for many millions of years as so-called 
neutron stars - extremely dense spheres with a 
diameter of around 20 kilometres. The end is different 
for giant stars with more than three solar masses. 

They also explode, but then become black holes. 
Experts predict that, given our Sun’s gaseous reserves, 
it probably has five to six billion years left at most. 





* 


Molecular cloud 


This is mainly made of hydrogen. 
The gas is held together by its own 
gravity in space. If this gravity 
exceeds a critical point, the cloud 
collapses and a star is formed. 


This star has a mass equivalent 
to our Sun (a solar mass equals 
332,946 Earth masses). Small 
stars will burn for around ten 
billion years. 



Large star 


Red giant 

Once a small star has 
consumed its stock of 
hydrogen, it will inflate to 
around 120 times its 
original size. 



These include stars with an 
initial mass of up to eight 
solar masses. Their fuel 
burns out quickly -lasting 
just 20 million years. 
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Planetary nebula 

The dying star cracks open like a shell - 
from which gas and plasma spread. It’s 
a process that creates heavy elements 
such as nitrogen and carbon. 


White dwarf 

What remains is the extremely 
hot core of a red giant with 
its outer shell removed. 
Astronomically, they’re 
tiny -not much bigger 
than the Earth. 

► 



Neutron star 




Red supergiant 


Black hole 


An incredible object so 
dense and massive that not 
even light can escape its 
gravitational pull. 


The hydrogen has been consumed 
and the star expands. A giant such 
as this is around 1,500 times 
bigger than our Sun -and 
100,000 times hotter. 


Only a star with a maximum of 
three solar masses will become 
a neutron star - around 90% 
become rapidly rotating 
pulsars, and 10% magnetars. 


Supernova 


A star remains stable for as 
long as it has fuel - after 
that, it collapses under the 
weight of its own gravity. 
The result is a supernova. 


or life on Earth it was an apocalypse. 
Around 65 million years ago, 
a meteorite the size of a truck struck 
Mexico. In one fell swoop, 70% of 
life on our planet was wiped out. 

It was the end of the line for the 
dinosaurs and, for evolution, a case 
of ‘here we go again’. That’s 
because it was the fifth major mass 
extinction on this planet in less than 
500 million years. Until recently, 
scientists thought there was one 
main cause of these epochal 
events in Earth’s history: meteorite 
impacts. Now, however, they have 
discovered another phenomenon 
that could overshadow even the 
largest meteorite: magnetars - 


disfigured corpses of stars that 
lurk deep in space and could 
strike at anytime. 

HOW MASSIVE 
IS A MAGNETAR? 

Massive stars die after they run out 
of nuclear fuel and then collapse 
under their own weight. The result: 
a supernova - the largest explosion 
in the universe, which, in the space 
of around 100 seconds, creates 
more energy than our Sun produces 
in ten billion years. This spectacular 
stellar ‘death’ leaves behind 
a neutron star - an incredibly 
compressed and dense piece 
of matter that has a diameter of 
no more than 20 kilometres. 

Neutron stars themselves are not 
usually dangerous. Nine out of ten 
become so-called pulsars. They do 
one thing: rotate extremely fast until 
their remaining energy is used up. 
But not every neutron star leads 
such a peaceful existence. A small 
number of them mutate into an 
interstellar anomaly - a magnetar. 

Magnetars have “properties that 
can’t be understood in laboratories 
on Earth,” says Michael Gabler 




MICHAEL GABLER, 

Max Planck Institute 
for Astrophysics 


A MAGNETAR 

AT LUNAR 
DISTANCE 
WOULD DELETE 
ALL OF THE 

DATA FROM 
YOUR CREDIT 
CARD 


from the Max Planck Institute for 
Astrophysics. The conditions in and 
around a magnetar can only be 
calculated using complex models. 

And they show that a magnetar’s 
centre is three times denser than an 
atomic nucleus. In fact, it’s so dense 
that a sugar-cube-sized piece of 
one of these neutron stars would 
weigh hundreds of millions of tons 
on Earth. Inside, the temperature is 
more than a billion degrees Celsius, 
while the surface of a magnetar is 
perfectly smooth: its gravitational 
pull doesn’t allow any lumps and 
bumps. If you put Mount Everest 
on this rotating magnet, it would be 
compressed to the size of an ant. 

CAN A MAGNET 
FIELD KILL ME? 

The magnetic fields of these dead 
stars are by far the strongest ever 
observed in the universe. On 
a magnetar’s surface, the field 
strength is several billion gauss. 

In comparison, the magnetic field 
around our Sun is about one gauss 
strong - at our planet’s North Pole, 
it’s just 0.6 gauss. If a magnetar was 
just 200,000 kilometres away from 



Earth, the magnetic field would be 
so strong that all of the magnetic 
strips on credit cards would be 
erased instantly. And, if you put an 
iron bar on the Moon, a magnetar 
could attract it from 50,000 light 
years away. But what would happen 
if a magnetar replaced the Moon? 

The magnetic field strength of 
a billion gauss would immediately 
wipe out humanity, but, according 
to experts, we wouldn’t know 
anything about it. The reason: 
in order to reach such a strength 
the magnetar would have to be 
practically in sight. At this distance 
its force would be so strong that it 
would rearrange the structure of the 
atoms and molecules in our bodies 

- basically, you wouldn’t die, 
but simply cease to exist. 

HOW MANY GAMMA 
RAY ATTACKS 
HAS THE EARTH 
SURVIVED? 

Much more realistic is the indirect 
threat magnetars pose to Earth: in 
reality, magnetars are like deadly 
cannons that fire huge x-ray and 
gamma ray flashes across the 
universe. Regardless of the 
distance, a direct hit would mean 
the end of humanity. If this lightning 
shoots across space, then “we 
really don’t want Earth to be in the 
way,” explains professor Peter 
Tuthill of Sydney University. 

What hardly anyone knows is that 
the Earth has been fired at by these 
aggressive stars dozens of times 

- even if they were ultimately only 
warning shots. One struck the Earth 
on 27th December 2004. From 
50,000 light years away, magnetar 
SGR 1806-20 suffered a ‘star 
quake’ that cracked its surface and 
saw it fire its deadly rays into our 
atmosphere. The result: the beam 
knocked out 15 satellites. Long 


wave radio communication 
was massively disrupted. 

Could SGR 1806-20 inflict even 
more damage? No one is sure, 
but the magnetar is neither the 
most obvious nor the largest in 
the Milky Way. That would be 
1 E 1 048.1-5937 in the Carina 
constellation - a magnetar that is 
a mere 8,800 light years away from 
Earth. Or CXOU J1 6471 0.2-4551 6, 
discovered in the Westerlund 1 star 
cluster, 16,000 light years away. 

It’s still unclear how destructive 
a direct hit from a magnetar might 


be, especially one a lot larger 
and closer than SGR 1806-20. 
According to Adrian Melott, an 
astrophysicist at the University of 
Kansas, a scenario is conceivable 
in which an extremely powerful 
gamma ray burst could strike us 
and immediately evaporate 25% of 
the ozone layer. “That would be very 
bad. You’d see extinctions. You 
might see food chain collapses in 
the oceans, might see agricultural 
crises with starvation,” he explains. 
And it wouldn’t be the first time that 
has happened on Earth. □ 



STONE OCEAN 

At its centre, a magnetar has a density of around 
300 million tons per square centimetre - three 
times higher than in an atomic nucleus. The outer 
layer, on the other hand, probably consists of an 
‘ocean’ of liquid matter. 


Neutron stars are created 
when stars collapse 
in a supernova. A huge sun 
is compressed into a sphere 
with a diameter of around 
20 kilometres. Based on the 
principles of electrodynamics, 


the magnetic field of the original 
star doesn’t shrink, but remains 
the same - it just has a cross 
section a million-times smaller. 
The resultant field strength is 
several billion times stronger 
than that of our Sun. 


THE NETWORK 

OF A MAGNETAR 
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IN THE GIANT’S LINE OF SIGHT 

Special photoreceptor cells enable 
the colour-blind whales to see up to 
ten metres, even in low light and 
murky waters. But their orange- 
sized eyes are primarily adapted 
for use above the water. This is 
especially useful during 
‘spyhopping’, which sees the 
animals poking their heads above 
the surface in order to get a better 
view of their surroundings. 



Grey whales are among the most curious animals 
in the world. No other species of whale seeks 
out contact with people as often as these living 
rocks. And why they do it is still a mystery 


i The sea off 
the coast of 
California is 
as smooth 
as glass. The 
sun is high in 

the sky, a lone boat bobs on the 
sparkling ocean. Everywhere you 
look there’s calm water, as far as the 
eye can see... until all of a sudden 
millions of tiny bubbles rise to the 
surface. It’s as though the water is 
coming to the boil. Seconds later 


the boat is surrounded by what 
looks like six huge floating rocks. 
Just an arm’s length separates the 
crew from these mussel-covered 
islands. Open-mouthed, the crew 
stares at the white and grey rocks as 
though hypnotised - and the ‘rocks’ 
return their gaze with interest. 

THE LIVING ROCKS 
OF THE OCEAN 

Exactly 100 metres. According to 
IWC guidelines on whale watching 


it’s dangerous for a boat to get any 
closer to a whale. Off the coast of 
California, however, this unwritten 
rule is regularly broken. But it’s not 
the people who run whale-watching 
tours here ignoring the rules, it’s the 
grey whales themselves. In fact, no 
other mammal is as interested in 
humans as these 15-metre giants of 
the seas. While most other species 
of whale can only be observed from 
a distance or when they surface to 
breathe, grey whales regularly seek 


out contact with humans. Marine 
biologists routinely observe grey 
whale mothers manoeuvring their 
calves towards the surface. It’s 
almost as if they crave contact with 
the small creatures in the mysterious 
plastic trays - that’s to say, with us. 

The strange thing is, it’s not just 
whale-watching boats that have 
been given a thorough going-over 
by grey whales, but kayakers and 
surfers as well - many have even 
found themselves accompanied 


by the animals for several minutes. 

A fascinating encounter that doesn’t 
always go as smoothly as it seems, 
as shown by thousands of YouTube 
clips. In fact, ‘spyhopping’ - as 
marine biologists have named 
the surfacing-and-observing 
behaviour of grey whales - can 
have fatal consequences for 
both the animals and humans. 

Each party can have a devastating 
effect on the other: grey whales 
have been known to take an interest 


in container ships, following them 
and sometimes being so severely 
injured by the ship’s propeller or 
bow when they surface that they 
sink, lifeless, to the ocean floor. 

Humans, meanwhile, have been 
struck by the 35-ton giants on 
occasion. Earlier this year a 
Canadian tourist in Mexico died 
after a grey whale examined the 
tourist boat she was travelling on 
a little too closely, crushing the 
woman to death in the process. > 
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Why grey whales exhibit such 
curiosity is still a mystery. What 
researchers do know is although 
they travel the furthest distances 
among all mammals -19,000 
kilometres every year from Mexico 
to the Arctic and back - unlike other 
whale species, they stay close to the 
coast during their journeys through 
the Pacific. Thus, more opportunities 
for human contact arise. 

Grey whales are bottom feeders, 
and are the only whale species that 
favour this unique feeding technique: 
they scavenge crustaceans and 
snails living on the ocean floor by 
rolling onto one side and slowly 
swimming along the seabed, sucking 
in sediment and the creatures that 
live in it as they go. Water and mud 
is then filtered out through their 


baleen plates, leaving behind the 
nourishing animals. During this 
hunting process countless barnacles 
also attach themselves to the whale, 
resulting in patchy white areas on 
the skin which add to their rock-like 
appearance. Mature animals 
can carry up to 200kg of these 
stowaways on their bodies. 

Most grey whales turn onto their 
right sides as they sweep the 
seabed. As a consequence, the 
baleen plates on the right are 
often shorter and more worn-down 
than those on the left. The 
right side of the whale’s body 
is also more severely scratched 
by rooting around on the seabed 
- one more thing that makes the 
grey whales look like living rocks 
as they surface for air. □ 
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STOWAWAYS 
Over the course 
of its life, up 
to 200kg of 
barnacles, snails 
and crayfish 
larvae will attach 
themselves to the 
skin of a grey 
whale. They feed 
on the leftovers 
of the giant’s 
feeding orgies. 









ICE-SHATTERER 

The strongest icebreakers can smash through ice 
five metres thick. The bow then pushes the tons of 
remaining ice to the left and right. Some modern 
icebreakers even use compressed air to 'shoot’ 
the ice to the side, forming a completely ice-free 
navigation channel for any following ships. The 
icebreaker pictured here is making its way through 
very thin ice, which thaws quickly in the sunshine. 


xactly like an earthquake,” says 
Jason Hamilton, when asked to 
describe what it feels like when 
16,000 tons of steel are hurled 
against a mountain of pack ice at 
14km/h. And he should know - 
after all, the captain of the United 
States Coastguard cutter Healy 
has lived in earthquake-stricken 


California for a long time. The 
128-metre-long icebreaker shakes 
itself, as if it were about to lose this 
battle against the icefield. Under 
the cracking ice comes the muffled 
groan of broken pieces of ice 
scraping along the ship’s hull. 

The wrecking ball of the seas 
moves ever slower before 
grinding to a shuddering halt. 

On deck, the minus 30°C squall 
drowns out the roar of USCGC 
Healy’s four engines. Their 
30,000 horsepower isn’t enough. 
Nevertheless, the manoeuvre 
was a success and the Healy 
is a few metres closer to its goal. 

HOW DO YOU SPLIT 
AN ICEBERG? 

The critical moment is now 
unfolding, with Captain Hamilton 
exposing the ship’s Achilles heel to 


the Arctic Ocean. In a process 
known as ‘boxing’, the ship 
backs up two or three lengths 
every 20 to 30 minutes to get 
a run up for ramming. However, 
when the ship is in reverse gear, 
the propellers and rudder to the 
rear are exposed to the ice and 
can easily become damaged. 

“Sometimes we have to hammer 
against a three-metre-tall wall of 
ice to get through,” explains 
Hamilton. The whole thing works 
like felling a tree: the captain aims 
sideways, creates a notch in the 
ice, and makes the notch bigger 
and bigger with each stroke to 
prevent the ship from getting stuck. 
There are places where the ice 
reaches 12 or 13 metres down into 
the ocean. “Get hit by a storm then 
and you’ll spend a week going 
three kilometres,” Hamilton says. 
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JOURNEY THROUGH A WALL OF ICE 
Captain Jason Hamilton commands the 
85 crew of the US Coastguard ship Healy. 

As well as breaking ice, the ship acts as a 
research platform with extensive laboratory 
spaces and berthing for 50 scientists. Its 
most recent voyage was to the North Pole. 



THE ICE 

LEADS US 
ACROSS THE 
SEA - WE 

DEPEND ON IT 


Violent ramming manoeuvres 
such as these are the exception, 
and are only carried out when 
people’s lives are in danger. 
Because if Captain Hamilton and 
his crew can’t get through, no one 
else will be able to either. They are 
the last resort: unlike the popular 


image of Arctic expeditions, the 
Arctic Ocean is constantly in 
motion. Trenches tear open in the 
ice, and the constant drift can slam 
massive sheets of ice into each 
other, creating huge new ramparts: 
planes can’t land here and 
helicopters normally have a range 
of only a few hundred kilometres. 

HOW MUCH ICE DOES AN 
ICEBREAKER BREAK? 

Most icebreakers make frozen 
waterways passable for shipping. 
Sturdy, powerful ships such as the 
Healy can also navigate the Arctic 
and Antarctic, mainly for the 
purposes of research or for 
supplying polar stations. But how 
do they find their way across a 
constantly shifting landscape with 
obstacles that are as hard as steel 
in the way? “The ice leads us 


across the sea - we depend on it,” 
explains Hamilton. As the ship 
tentatively gropes its way through 
the ice, Hamilton uses an ice level 
at the prow of the ship to estimate 
the thickness of the broken floes. 

Two lookouts 30 metres up help 
him: one watches for obstacles 
directly in front of the bow, the 
other keeps an eye on the horizon. 

“A grey haze over the sea indicates 
a gap in the ice,” says Hamilton. 
“Moisture rises from the gap and 
condenses in the air. On the other 
hand, an ice blink, a white glare 
seen on the underside of low 
clouds, shows the presence 
of an ice floe because ice reflects 
light better than seawater.” 

But what if thick ice floes 
completely block the way? How 
do you find the hidden path of least 
resistance? “If the ice is no more > 
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than 1 .4 metres thick, we’ll go 
through in a straight line. If it’s 
thicker, we have to navigate along 
cracks and crevices in the ice, even 
if it sometimes means doing 
90-degree turns. In exceptional 
circumstances, it can even lead to 
dead ends,” explains Hamilton. 



ICE FLOES 
RAISED OUR 

17,000-TON 
SHIP ONE 

METRE INTO 
THE AIR 


But the decisive factor isn’t just 
the thickness of the ice, but also 
the type of ice: “Fresh, bright white 
ice is easier to break than the type 
that shimmers blue,” says Hamilton. 
“Moreover, fresh water from rivers 
and glacial runoff freezes a lot 
harder than seawater. The latter 
is porous and even a little rubbery 
directly after it has formed.” That’s 
because, when seawater freezes, 
it contains salt crystals which 
dissolve and make the ice brittle. 
And, although there is no land at 
the North Pole, freshwater ice is far 
more common there than in the 
seas around Antarctica. Three huge 
Siberian rivers, the Ob, Yenisei and 
Lena, all flow into the Arctic Ocean. 

CAN ICE ACT LIKE 
AN EXPLOSION? 

While the container ship industry is 
hugely dependent on speed and 
schedules, that’s not an option for 
their polar-navigating colleagues. 
Even the biggest and most 




FUEL 

In order to achieve peak 
performance, icebreakers 
use two, three or even four 
engines. At full speed, they 
consume 50 to 70 tons of 
diesel per day. 


REPLACEMENT BLADES 

• Help is weeks away in an 
emergency, meaning that 
modern icebreakers even carry 
a spare propeller to help them 
get back on track as soon as 
possible after an accident. 


HELICOPTER 

Polar missions usually carry 
one or two helicopters. As well 
as landing people and cargo 
onshore, they can scout the 
ice conditions up ahead, 
helping the captain decide 
on an optimum route. 


powerful nuclear-powered 
icebreakers can become stuck 
in the pack ice. This exerts an 
incredible amount of pressure, 
as Captain Uwe Pahl of the Polar 
Star, an icebreaker that became 
stranded off the coast of northern 
Norway, explains: “Tides, currents 
and winds alone moved the ice and 
squeezed us like a cork a metre 
upwards - and this in a ship 
weighing around 17,000 tons.” The 
pressure exerted on the hull was 
greater than that in the barrel of 
a gun or on the deepest sea bed. 


Helping the vessel stay intact is 
its reinforced steel hull, which at 50 
millimetres, is three times as thick 
as a conventional ship’s. But even 
that’s no guarantee of safety: 
“Patience is our best virtue,” 
explains Hamilton. Most accidents 
in the ice happen due to negligence 
and excessive speed - especially 
at night, when you only have the 
ice radar and headlights to show 
the way forward. “A high-speed 
collision with an iceberg can put us 
in danger, says Hamilton. “And then 
we really do have a problem.” □ 




i 





ICE MONITOR 

As in aeroplanes, all important technical 
systems onboard are manifold, because help is 
far away when the ship is in the polar regions. 
Particularly vital is the ice monitoring equipment, 
which receives satellite imagery and uses a special 
radar to help find the best route through the ice. 


HOLD ON TIGHT 

An icebreaker’s hull is wider than that found on 
a conventional ship and therefore not very good at 
cutting through the waves. It makes for a bumpy ride 
as it bobs about more on the open seas. The outer 
hull is made from strengthened alloyed steel and, 
at 50mm, is three times as thick as a normal ship’s. 


WEIGHTUFTER 

• The heavier the ship, the better 
it will break the ice: ballast water 
tanks provide the necessary mass 
and a draft of around 1 1 metres. 



HOW DO THEY WORK? 


An icebreaker’s bow is 
shaped so it rides up on 
top of ice and crushes floes 
with its weight. The ship 
pushes the remnants to one 
side, which serves to both 
create a passage behind the 
ship and to protect its rudder 
and propeller. The strongest 
icebreakers have 70,000 
horsepower at their disposal, 


as much as a medium-sized aircraft carrier, 
enabling them to break through five metres 
of ice. Some types of ship use hot steam 
to melt the ice. Others force compressed 
air under the ice, making the floes rise. 
Then, by rapidly pumping the ballast 
water back and forth, they make the ship 
pitch which in turn brings more weight to 
bear down on the ice. This technology 
comes at a price: the polar-conquerors 
cost around $1 billion. 
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IN THE CROSSHAIRS 
In Aleppo, people put their 
lives at risk ever time they 
step out onto the street. There 
are hundreds of snipers holed 
out in the Syrian city. 





SHARPSHOOTERS AT WAR 



CAN ONE SNIPER 
CONTROL 

AN 

ENTIRE 

VILLAGE? 


■ 


They are the smallest, most efficient unit in 
any army. They can hit a target more than 
a kilometre away with the precision of a surgeon. 
And they can hold hundreds of people hostage, 
without their prey ever catching sight of them 


T here’s an eerie silence 
about the place. 

It’s almost as if the 
epicentre of the Syrian 
civil war has been 
becalmed. You 

can’t hear grenades exploding, 
or machine guns firing, or the rattle 
of a tank approaching. And yet the 
residents know the war is closer 
than ever before - even if it can’t be 
seen or heard. Every step they take 
from their bombed-out houses could 
be their last. Welcome to Aleppo, 
the sniper capital of the world. 


Nowhere else on the planet are 
there more snipers than in Aleppo. 
Hundreds are believed to be holed 
up in this city of ruins, lurking on 
roofs or hiding behind derelict 
houses. Virtually every public 
square, every major street, every 
bridge and every petrol station is in 
one of their sights. A single sniper 
here controls an area as large as 
1 00 footy pitches. 

Every one of them holds 
the power over life and death. 

A sniper always has one eye on 

the scope, looking for the slightest > 
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SPEED OF ROTATION 

Six tiny grooves inside the barrel make the bullet 
spin around its own axis at a twist rate of three 
times per metre during flight. This helps the bullet 
travel straighter and more aerodynamically. 


w No bullet travels in a straight 
line. There are two forces that have 
a significant impact: gravity and 
the wind. Snipers have to factor 
in these forces to hit their target. 


i ii i - 

shell casing bullet 


SNIPER 

SPOTTER 

FLANKER 




of movements at distances of up 
to 2,000 metres away, while the 
other eye takes in the rest of the 
periphery. Then the only thing 
left to do is wait. 

WHAT'S IT LIKE TO 
LIVE IN THE WORLD'S 
SNIPER CAPITAL? 

On one side are the snipers from 
the Syrian army; on the other the 
snipers from the rebel forces. In 
between? About 300,000 civilians. 
Such is everyday life in Aleppo. 
This war is taking an even greater 
toll on the mental health of the 
population than the grenade 
attacks of the past. The simple 
fact of knowing that their every 
step is being watched and that 
their lives depend on someone 
else’s trigger finger is terrifying. 
Some literally go mad, others run 
onto the streets after days cooped 
up without food or water - only 
to end up on the wrong end of an 
invisible hunter’s rifle. But maybe 
it’s better to die from a bullet than 
to starve to death in agony. 


tactic, one that sees civilians living 
behind enemy lines used as bait. 
The snipers shoot to wound, 
leaving civilians sprawled in the 
street, screaming in pain. They wait 
for people to rush to their aid - and 
then pull the trigger again. Many 
people in Aleppo now wave a 
mannequin or puppet before daring 
to venture out onto the street. It’s 
a test to see if snipers are nearby. 

But if you believe that only 
rebels, terrorists and dictators 
like Assad use snipers to wage 
psychological warfare, you would 
be wrong. Because the real 
masters of ambush don’t come 
from Syria or Iraq, but from the 
US, Canada and the UK. 

HOW FAR CAN 
A SNIPER SHOOT? 

Southern Afghanistan, somewhere 
near Musa Qala in Helmand 
province. The sound of gunfire is 
everywhere. “We could see two 
Taliban fighters running through 
a courtyard, carrying a machine 
gun,” recalls Craig Harrison, 



JUDGE AND EXECUTIONER 
Snipers in Syria work mostly in two-man 
teams. While the marksman aims at the 
target through a hole in the wall, his 
partner keeps a watchful eye on events 
through other holes and warns of enemy 
troop movements. 


The internet is full of videos that 
show people running through the 
streets before suddenly dropping 
as if hit by lightning and lying 
motionless in the dirt. Snipers from 
President Bashar al-Assad’s forces 
have perfected a particularly cruel 


a corporal in Britain’s Blues and 
Royals. “They set it up and opened 
fire. Conditions were perfect, no 
wind, mild weather, clear visibility. 

I rested the bipod of my weapon on 
a compound wall and aimed for the 
insurgent firing the machine gun.” > 
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THE BULLET 

The .50 BMG cartridge is by far the largest 
rifle ammunition used on today’s battlefields. 
The calibre: 12.7 x 99 millimetres with 
a total weight of about 1 1 0 grams. 


2,430 metres in 
2.85 seconds 


GRAVITY 

Every bullet is impacted by 
Earth’s gravitational force. 


it 
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[TARGET 


WIND DRIFT 


Depending on its speed and 
direction, the wind can 
cause horizontal deflection 
of the bullet relative to the 
trajectory at a rate of up to 
17 metres per kilometre. 


GRAVITY 


a 

o 


a 

o 
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If the bullet has a trajectory 
in excess of two kilometres, 
it loses more than 70 
metres of altitude. As 
a result, the sniper has to 
aim 70 metres above the 
target to hit it. Snipers can 
set this angle on the sight. 
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• PSG1, M40, LI 15A3 - there are dozens of 
different sniper rifle models, all with the same 
basic configuration. To demonstrate how they 


operate, we are using the US Army’s 1.5-metre-long 
Ml 07 sniper rifle as an example. Its 12.7 x 99mm 
calibre bullets have a range of up to 1,800 metres. 



Magazine, 10 rounds 


Scope 


distance 


From 150 metres away, you can even 
identify the target’s eye colour through the 
scope. At a distance of 1,500 metres, the 
range of military snipers, only a vague 
outline of the target is visible. 


The shooter zeros the 
scope at 100 metres, 
but can compensate for 
crosswinds and greater 
distances by changing 
the sight’s elevation. 


A carrying handle and the sight are 
mounted on a Picatinny rail on the 
upper part of the frame. Accessories 
such as laser aiming modules and 
night vision or thermal imaging 
devices are also mounted on this rail. 


Barrel, 738mm in length 


Muzzle break 


Accessories 


Elevation 


Breathe in, breathe out. Keep 
your heart rate in check. Absolute 
silence. Distance to target: more 
than two kilometres, the absolute 
limit of what is possible. Harrison 
starts making precise calculations 
about the target. In his hands is an 
LI 15A3, the British Army’s most 
powerful sniper rifle, loaded with 
lOcm-long Magnum cartridges. 

At almost 1 .2 metres long and 
weighing 6.9kg, the high-tech 
weapon costs as much as 
a Golf GTI car. One last deep 
breath. Then Harrison fires. 

The massive propellant 
accelerates the 16g bullet up to 
a muzzle velocity of 936 metres per 
second. It hits with an impact of 
6,782 joules - double the energy 
of a normal machine gun bullet. 
“The first round hit the machine 
gunner in the stomach,” Harrison 
recalls. The stopping power is 
devastating. Two seconds before 
the sonic wave hits the target, he is 


"A sniper has to 
keep training 
until all of this 
theoretical 
knowledge is not 
only in his head, 
but above all in 
his arms, hands 
and fingers." 

Lt Col Martin Kenneally, Army instructor 


already dead. “The other insurgent 
grabbed the weapon and turned as 
my second shot hit him in the side. 
He went down, too.” Mission 
accomplished. It wasn’t until he 
was debriefed that Harrison found 
out the shots he fired at Musa Qala 
set a new record for the longest 
confirmed kill - 2,475 metres. 

Unlike the snipers in Aleppo, 
who often have to retrofit their 


own rifles, the elite forces of the 
American and British Army not 
only have the latest weapons 
technology - they also receive 
months of special ballistics training. 
Because as well as calculating 
a bullet’s trajectory, they have to 
be able to account for and analyse 
half a dozen other factors: drag, 
temperature, barometric pressure, 
wind, conditions on the ground 
and spin drift - the spin-induced 
movement of the bullet itself. 

“A sniper has to keep training 
until all of this theoretical 
knowledge is not only in his 
head, but above all in his arms, 
hands and fingers,” says Lt Col 
Martin Kenneally, an instructor 
in the Canadian Army. 

After the ballistics training, 
snipers have to undergo a series 
of psychological tests that only 
one in five will pass. “Our snipers 
have to remain completely calm 
under pressure - physically and 
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360-DEGREE ANGLE 
The higher, the better: snipers like to 
position themselves in the upper floors 
of buildings, on towers or minarets. 
From here they have excellent visibility 
on all sides and can control an area 
of several square kilometres. 


PERFECT HIDING PLACE 
More than 80% of the buildings in Aleppo 
have been destroyed or seriously 
damaged. For snipers, the Syrian city’s 
ruins make ideal hiding places. They 
can set their sights on a target through 
a hole in the wall without being seen. 


50 METRES OF NO-MAN'S LAND 
The civilian population of Aleppo hide out 
for days in their homes. When they have to 
venture out to buy food or other essentials, 
they often run across unprotected streets. 
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especially mentally - despite 
suffering from exhaustion and 
extreme stress,” explains Lt Col 
Kenneally. “Because no one can 
lie to a rifle. If you’re nervous, 
your hands will shake. A person 
whose job is to hunt and kill is 
basically always nervous.” 

The snipers learn to disappear 
inside themselves, to the point 
that they can even control their 
heart rate and learn to fire between 
heartbeats. They practise shooting 
under a myriad of different 
conditions, until the rifle becomes 
part of their body and the manhunt 
becomes a part of life. Just like 
it is for the snipers in Aleppo. 
However, the psychological 
impact on the enemy is the same. 

In reality, snipers are the biggest 
source of stress not only for 
the civilian population, but also 
for their military adversaries, as 
they effectively relegate hand-to- 
hand combat to the sidelines. 


The enemy doesn’t even get 
the satisfaction of retaliating. 

CAN ONE MAN FORCE 
AN ENTIRE BATTALION 
TO RETREAT? 

Snipers are masters of camouflage. 
They become at one with their 
surroundings. “Like chameleons,” 
says Lt Col Kenneally. “The best 
of the best can remain invisible 
at a distance of only five metres. 

In the jungle, that distance drops 
to one metre.” And snipers can 
even operate undetected from 
the middle of a battlefield. 

An invisible death squad like 
this can wear down the enemy 
with just a single shot. The morale 
of enemy forces sinks the moment 
the snipers start picking off one 
target after another. “We hit an 
individual - but demoralise the 
whole company,” says Canadian 
sniper Robert Furlong, a veteran 
of Afghanistan. “We show the 


enemy how powerless they are. 

It is almost like playing God.” 

To maintain a level of deterrence, 
neither the British Army nor their 
US counterparts publish statistics 
concerning whereabouts their 
snipers operate or the number of 
‘ghost snipers’ out there. One thing 
is clear, though: increasingly, the 
crack marksmen are being used 
as guardian angels to protect their 
fellow soldiers. “Few British troops 
in Afghanistan will now leave their 
bases without a sniper on post 
- they are mission-essential kit,” 
says military expert Tim Ripley from 
Jane’s Defence Weekly. Snipers 
as invisible life insurance policy. 

As for the snipers themselves, 
they experience an absolute sense 
of power - the direct impact of 
their actions. When they bend 
their right finger, the life of another 
person is extinguished. Both in the 
mountains of Afghanistan and in 
the bombed-out city of Aleppo. □ 
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If you’re one of the 15% of Australians with 
a tattoo, consider this: the first pinprick of ink 
starts a biochemical process that occupies 
your body for a lifetime - a chain reaction that 
doctors are only now beginning to understand 






distinctive buzzing sound fills the 
room. Multiple 0.3mm needles 
pierce Robert C’s skin - 50 times a 
second. The needles are arranged 
in such a way that they form a tiny, 
powerful ‘brush’ with ‘hairs’ made 
from sharpened stainless steel. Ink 
sticks between them. Each pinprick 
of the machine hammers the liquid 
roughly two millimetres into the 
skin. One hour and approximately 
150,000 strokes later, the tattoo 
artist’s work is done, but for 
Robert’s body the process 
is only just beginning. And it will 
continue for the rest of his life. 


Ink now infects Robert’s body 
at a rate of about one milligram per 
square centimetre of tattooed skin. 
The ink on a book-sized tattoo, 
therefore, would weigh about 
0.2 grams, but it can be up to nine 
times this depending on how skilled 
the tattoo artist is. Large-scale 
inflammation, visible as redness 
around the injected areas, is the 
first sign that the body’s immune 
system is going into overdrive. It 
also finds foreign substances in the 
body, substances that it wants to 
get rid of - as quickly as possible. 

DOES TATTOO INK END 
UP IN YOUR BRAIN? 

The removal of the pigments’ 
water-soluble support material 
poses no problem: that’s because 
the dermis, the layer of tissue 
targeted by the thousands of 
needle pricks, is permeated with 
blood and lymphatic vessels. 
However, dealing with the colour 
itself is more difficult as the super- 
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fine powdered pigment is virtually 
insoluble in water. To get round this, 
the body sends special blood cells 
called macrophages to the site of 
the tattoo to engulf the foreign ink 
particles. It’s part of the body’s 
attempt to clean up - and also the 
reason why tattoos fade over time. 

“Within just 42 days, 30% of the 
pigments have been moved to other 
parts of the body,” says Peter Laux 
in the medical journal The Lancet. 

But where do these particles, the 
smallest constituents of which 
are just one ten-thousandth of 
a millimetre thick, go? 

Michael Landthaler, former head 
of dermatology at the University 
Hospital of Regensburg, is in 
no doubt: “They’re distributed 
throughout the body - in places 
like the liver, brain and kidneys.” 

So something that should just 
decorate the skin may well begin 
a second life in the skull. It’s known 
that some tattoo pigment may 
migrate from your skin into your 
body’s lymph nodes. Pathologists 
have discovered proof of this 
on the dissection table, uncovering 
red, green or black examples 
of the body’s filter stations. 

They’re usually white. 

Few people are aware that while 
tests are carried out on cosmetics 
and pharmaceuticals before they 
go on sale, no such tests exist for 
tattoo ink. Professor Des Tobin, 
director of Bradford University’s 
Centre for Skin Sciences is 
shocked by this lack of regulation. 
“There is no question that these 
substances can be toxic,” he says. > 



HOW DOES THE COLOUR GET INTO THE SKIN? 



Whether done in a tattoo parlour or by hand, 
as is traditional among many aboriginal 
peoples, a sharp object containing ink pigment is 
forced repeatedly into the skin. Modern machines use 
a variety of needles to penetrate the skin and transfer 
the ink. Each needle type achieves different effects: 
needles with fewer ends are used for outlining, while 


needles with more ends can be used for shading or 
colouring. The colour ‘sticks’ to the needles and is left 
behind in the skin. The tattooist’s experience in which 
ink to use is crucial as no scientific studies have 
been done into their safety. Furthermore - despite 
assurances of sterility - various studies have shown 
that every tenth ink container is packed with bacteria. 




ANGLE OF ATTACK 
The needle is positioned inside an outer 
casing made of metal. By piercing the skin 
at a 45-degree angle, the tattoo artist can 
see what he or she is working on. It also 
means they can accurately place the ink. 


DEPTH CHARGE 

The tip of the needle usually penetrates to 
a depth of 1.5 to 7mm. Less than that and 
the tattoo would be sitting on the epidermis. 
These outer skin cells are continually being 
replaced, meaning the tattoo would soon 
disappear. Any deeper and it would bleed 
heavily, with the pain being unbearable. 

HAMMER TIME 

The needle hammers through the skin about 
50 times a second. Faster machines are 
used for detailed contouring work (in 
permanent make-up, for example). These 
prick the skin up to 300 times a second. 




NEEDLE GUIDE 
The 0.3mm-thick needle 
is moved back and forth 
through the metal casing. 


COIL 

Most tattoo machines function 
using electromagnetic coils: 
an alternating magnetic field 
generates the hammering 
mechanism. 


DEPTH 

The outer skin is between 0.03mm 
(the eyelid) and 4mm (the soles of 
our feet) thick. The depth of the 
needle can be adjusted here. 


GRIP * 

The tattoo artist controls the 
moving needle by holding the 
shaft - essentially, it’s like 
holding a brush while painting. 


PALETTE 

Before getting down to work, the artist 
dips the needle into small open cups 
that contain the ink colours. The drop 
of ink remains in the needle before 
being transferred to the skin. 



NSW Health has already issued 
a stark warning about the dangers 
of imported ink, some of which 
contains toxic substances such 
as nickel, lead, copper and 
arsenic. A study by Copenhagen 
University Hospital, Denmark, 
found carcinogenic chemicals 
in 1 3 of 21 commonly used 
European tattoo inks. 

The problem is that no one really 
knows what happens when tattoo 
ink enters the body. “There have 
been no systematic studies of the 
safety of tattoo inks,” says Paul 
Howard, a research chemist for the 


CAN TATTOOS 
EXPLODE? 

* Laser treatment to remove 
a tattoo is pricey, painful - 


* Laser treatment to remove 
a tattoo is pricey, painful - 
and risky. To break up the ink in 
the tattoo, it needs to be heated 
to over 1 ,000°C to make it 
expand. But the laser zap also 
needs to be so quick that half of 
the ink particle remains cool. The 
opposing hot and cool forces then 
‘explode’ the ink particle apart. 
The remains are absorbed by the 
bloodstream, taken away, and 
excreted via the liver. But studies 
have suggested this could also 
cause carcinogenic compounds 
to be distributed, via the lymph 
system, around the body. 
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US Food and Drug Administration. 
Clearly, tattoos are a matter of 
choice. The fact that they’re not 
illegal doesn’t mean that they are 
entirely safe. Completely harmless 
inks may exist, but we don’t know 
which ones they are. “The risk lies 
entirely with the consumer. It’s like 
a human experiment,” adds Andreas 
Luch from Germany’s Federal 
Institute for Risk Assessment. 

DOES SUNLIGHT MAKE 
TATTOOS CARCINOGENIC? 

The number of people taking 
part in this experiment is steadily 
growing: in Australia, one in seven 
people aged 16-64 has a tattoo. 
Many see the sheer number of 
tattooed celebrities as proof of 
body art’s harmlessness. Do they 
have a point? After all, to date, 
not a single case of cancer has 
been attributed to tattoos. 

“This isn’t surprising as large- 
scale health surveys don’t take into 
account if someone is tattooed or 
not,” says Peter Laux. “However, 
polls show that 10% of tattooed 
people have permanent health 
problems - and the real figure 
is probably higher still because 
people are ashamed to admit it.” 

The most common problem is 
allergies, which sometimes don’t 
develop until months or even years 
later. There are allergies to all of the 
classic pigments: chromium (green), 
cobalt (blue), cadmium (yellow) and 
mercury (red) compounds. Although 
modern ink manufacturers try to 
avoid heavy metals, they remain on 
the market: brown colour pigments 
are often contaminated with nickel 
- a heavy metal that is considered 
the most common cause of contact 
allergies. However, most allergies 
are now to the colour red, a colour 
that has a weakness - sunlight. 

“UV rays split certain pigments,” 
says Laux. This has a couple of 
harmless consequences: the fading 
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of the image and a slight tingling 
sensation on the skin. However, 
there are more serious long-term 
effects: the formation of cell- 
damaging and carcinogenic 
substances. According to surveys, 
one in five tattooed people has 
health problems caused by 
sunlight, which can only be 
curbed with a strong sunscreen. 

But sometimes even that 
doesn’t help: boils and persistent 
inflammation can occur, which, in 
extreme cases, means the affected 
skin has to be surgically removed. 

This allergic potential is not 
unexpected as the pigments are 
not from pharmaceutical labs or 
cosmetics manufacturers, but 
from industry. Black ink contains 
pigments based on carbon 
- the same substance used 
to stain car tyres. Coloured 
pigments have been developed 
for numerous purposes: car paints, 
furniture, printer cartridges and 
textiles among them. 

But for use within the human 
body? No. As such, tattoo artists 
are having to acknowledge the 
experimental nature of their work. 
Thankfully, reputable figures 
in the industry haven’t been 
slow in voicing their fears. 

“In our opinion, tattoo inks are 
not currently completely safe,” 
says Andreas Schmidt of the 
German Association of Tattooists. 
UK-based Louis Molloy, 
who counts David Beckham 
among his clients, also thinks 
things are far from ideal. 

“This is a real problem,” 
he says. “We do need 
regulation.” n 
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4 FASCINATING QUESTIONS ABOUT 



Are tattoos illegal anywhere? 

O While most countries restrict access to tattoos to people 
of a certain age, there are currently no places in the world 
where the practice of tattooing, or of being tattooed, 
is illegal. However, as recently as 1946, tattoos were outlawed 
in Japan, as they were associated with the organised Yakuza 
criminal gangs. A hangover of this means that many public 
bath houses in Japan still ban people with tattoos, in case 
other bathers are upset by them. Tattoos of the Buddha are 
also frowned upon in many Buddhist countries. 


Who was the first person to be tattooed? 

Ancient art and archaeological finds of possible tattoo 
f n tools suggest that tattooing was practised by the time of 
' Sh *— ^ the Upper Paleolithic period in Europe. However, direct 
evidence for tattooing on mummified human skin extends only 
to the 4th millennium BC. The oldest tattooed skin discovered to 
date was found on the preserved body of Otzi the Iceman, who 
is believed to have lived sometime between 3370 and 3100 BC. 


Who is the 
world's TTIOSt 

tattooed 

o rtfit 

person? p 


O There are plenty of people with 
full body tattoos, but for sheer 
dedication to the buzzing needle 
of pain, nobody beats Lucky Diamond 
Rich. Born Gregory Paul McLaren in New 
Zealand in 1971, Rich, a street performer 
and sword swallower, has held a certificate 
from the Guinness Book Of Records since 
2006 that confirms he is 100% tattooed. 
But not content with just covering his entire 
body, Rich has ‘layered’ his body art, 
with black ink covering his older coloured 
tattoos and white designs overworked 
on the black base colour. 
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PHOTOS: South Tyrol Museum of Archaeology/Eurac/Samadelli/Staschitz; 
Corbis; Guinness World Records 
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■ Chameleons alter the colour of their skin 
to regulate their temperature and to 
signal their moods and intentions to other 
chameleons. Now scientists from the University 
of Geneva have discovered what facilitates 
this phenomenon: the lizards’ skin is covered 
by a layer of light-reflecting cells, which are 
embedded with a latticed organisation of 
guanine nanocrystals (see illustration). 
Chameleons are able to change the size and 
spacing of these crystals - depending on 
how closely they are clustered, they reflect 
different wavelengths of light. 


AGITATED 

Strong colours can 
express aggression or 
the desire to mate. The 
crystals in the spherical 
cells move apart and 
reflect light so that a 
yellow, orange or red 
hue develops. 
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milliseconds 

is the length of a time it takes 
for a chameleon’s tongue to 
accelerate to a speed 
of 22km/h when 
catching prey. 


NEUTRAL 

In a resting state the crystals 
in the chameleon’s skin lie 
close together and lend the 
lizard a green, brown or 
sometimes blue tinge. 


HARMLESS 

If a chameleon wants to 
show that it poses no risk, 
it distributes melanin 
throughout the upper 
layers of its skin. This can 
also indicate submission. 








QUESTIONS & ANSWERS 


HOW TALL IS THE TALLEST 


Height above 
sea level: 169 Metres 




M THE WORLD? 


■ It is the tallest 

construction ever 
moved by humans. The gas 
production platform Troll A off 
the coast of Norway holds 
records for its 472-metre 
height. The drilling platform 
has a dry weight of 656,000 
tons and mines natural gas 
from the Troll gas field - the 
biggest natural gas reservoir 
in the North Sea. Unlike other 
platforms of this kind, Troll A 
was constructed on land, then 
transported 200 kilometres 
over the water in one piece in 
1996. The platform’s columns 
reach around 300 metres 
below the surface. One of the 
concrete pillars contains a lift 
that takes nine minutes to 
reach the base of the platform 
on the seabed. In 2006 it 
was awarded the Guinness 
World Record for deepest 
underwater concert when the 
platform’s 10th anniversary 
was celebrated with a Katie 
Melua performance held 
at the platform’s base. 
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CONCRETE COLUMNS 

The cylinder-shaped 
legs of Troll A are made 
from steel-reinforced 
concrete. As the 
columns must be able 
to withstand enormous 
water pressure, they are 
poured in one piece. 


FOUNDATION 

So that the whole 
construction remains 
secure on the sea floor, 
the platform is 
stabilised by six 
40-metre-long anchors. 



WATER LEVEL 


j Height below the ■ 
water: 303 metres 
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Are there seasons 

on the Sun? 


Researchers have now found out that there are seasons 
on the Sun. The intensity of solar storms increases over 
a period of roughly 1 1 months and then decreases 
for a further 1 1 months. The reason for this lies in 
magnet fields that appear on the surface of the sun 
from its interior. Previously it was only known that 
solar activity runs in a cycle which causes an increased 
incidence of solar flares every 1 1 years - a measure 
of high solar activity. The newly discovered 330-day 
changes are similar to the change between rainy and 
dry seasons on Earth - just with temperatures of 
between one million and ten million degrees Celsius. 


Can a robot 
store human 
consciousness? 

Like any human, she gets 
nervous, makes jokes and 
reminisces about childhood 
memories. Bina48 is the 
most lifelike android the 
world has ever seen - with 
its, or ‘her’, own personality. 
Bina is a ‘sentient robot’. 
Creator Martine Rothblatt 
spent 20 hours asking her 
real-life wife Bina Aspen 
about her thoughts and 
memories. She also asked 
how she would react in 
certain situations. This 
information was then stored 
in a digital database and 
copied into the humanoid, 
which consists of an artificial 
head and shoulders placed 
on a bust. The result was a 
humanoid capable of learning, 
able to hold conversations 
and react to stimuli in its 
surroundings. Bina48 has 
given interviews, attended 
scientific conferences and 
starred in a music video. 
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LHOW DO LEAVES KNOW 

THAT IT'S AUTUMN? 


“Leaves have an inner clock which measures daylight,” 
explains University of York cell biologist Seth Davis. 

In order to perceive the light, leaves possess sensors 
for red, blue and ultraviolet light. During the autumn, 
every day is four minutes shorter than the one before 
it. This means leaves have four minutes less sunlight 
- in other words, four minutes less time to change 
light and water into energy. At some point the time 
is reached when it is simply not worth the effort - 
and trees shed their leaves. However, a study at 
the University of California found that the branches 
of sycamore trees closest to streetlights kept their 
leaves later into autumn compared to the branches 
further away. That’s because they cannot distinguish 
between sunlight and artificial light. 




cubic metres of water are 
transported by the Gulf Stream 
every second. Without it 
temperatures in northern Europe 
L would be between five and A 
ten degrees chillier, 


Similar to black ~ 
holes in outer space, 
the suction of the 
whirlpools pulls in 
everything nearby. 


IS THERE A 

BLACK 


The water in the 
centre of the 
water-cyclones moves 
half a metre deeper. 


The whirlpools can 
transport warm water, 
like the Gulf Stream. 


The oxygen-free 
‘black holes’ 
migrate three 
kilometres further 
west every day. 


QUESTIONS & ANSWERS 


organisms, certain species of 
octopus among them, have 
adapted to them and can hide 
from their predators there - at 


Marine biologists have 
discovered several eddies 
in the South Atlantic that 
suffocate all life. Oxygen-free 




whirlpools there can reach 
depths of up to 150 metres and 
travel for years through the ocean 
before they collapse inwards. 

Fish and many other sea 


least temporarily. Nobody knows 
where these ‘black holes’ come 
from or what causes them to 
form. Researchers now hope 
to use deep-sea drones and 


N THE ATLANTIC? 


creatures can’t live in these 
extreme zones for long, but some 


underwater robots to get to the 
bottom of this maritime mystery. 
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ELEMENTS 

OF THE BODY 
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65% 


| Oxygen 

Oxygen is responsible for many 
functions, including the 
transformation of food into energy. 


m 

* j 

1 * 

r 

tijpx 
- 'Tr * OF irj 


18.5% -V.. i 


Carbon 

Carbon atoms are a 
main component of all 
organic compounds in 
the human body. 
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Q Hydrogen 

Hydrogen transports 
nutrients because it is 
an energy carrier. It 
also helps to regulate 
body temperature. 
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3.3% 
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R Nitrogen 

Nitrogen is a crucial 
component of nucleic 
acid, which makes up 
human DNA. 


Calcium (1.5%) 

It makes bones 
stronger and supports 
the nervous system. 


Phosphorus (1%) 

The body needs it to 
filter waste and repair 
our tissues and cells. 


Potassium (0.4%) 

Potassium controls 
electrical signals in 
the nerves. 

m 

Sulphur (0.3%) 

Sulphur is found in all 
cartilage as well as 
proteins in the 
immune system. 


Chlorine (0.2%) 

The nerves need 
chlorine to function. 

It’s also essential to 
producing stomach acid. 


Sodium (0.2%) 

Sodium helps to 
regulate the amount 
of water in the body. 


Magnesium 
(0.005%) This 
element builds healthy 
teeth and bones. 


HOW LONG CAN A HEART SURVIVE 
WITHOUT A HUMAN? 

Until recently human donor hearts 
could only be kept cool for a short 
amount of time before they had to 
be transplanted. Now a new storage 
system will allow a heart to be 
‘reanimated’ and brought back to 
life. To do so, it will be placed inside 
a sterile chamber, where tubing is 
clamped onto the heart giving it 
a steady supply of blood, oxygen and 
nutrients. This way, it is in a position 
to keep beating until it gets to the 
patient. So far there have been 1 5 
instances of the ‘heart in the box’ 
being kept alive after it stopped 
beating inside the donor. In the future, 
it could increase the pool of donated 
hearts by 30%. 



Can addicts get 

clean using Tetris? 

Psychologists from Plymouth 
University, UK, have recently 
discovered that Tetris can help to 
reduce an urgent craving for alcohol, 
chocolate or cigarettes. The test 
subjects revealed that their desire for 
drugs or other pleasurable substances 
was dramatically reduced after they 
had played the game. The research 
concluded that the puzzle requires so 
much of the brain’s concentration that 
the idea of consuming something is 
almost forgotten. The Tetris Effect 
could be used in withdrawal therapies 
for drug addiction in the future. □ 
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Knowledge and finally... 

Despite its unconventional methods, 
the little owl never stops trying, as long 
as it remains true to its motto... 






I n retrospect, it’s impossible to confirm exactly 
what gave the field mouse away. Was it the 
rustling of a leaf that the rodent brushed 
against as it left home? Or the barely audible 
squeak of it nibbling a blade of grass? Whatever 
it was, it proved fatal for the mouse. 

Had the tiny creature had enough time to glance 
skywards, what it clapped eyes on would have been 
the last thing it saw: an owl, able to perceive the 
hushed sounds of the mouse from its perch in 
a tree 300 metres away, heading straight for its 
breakfast with unswerving determination. 

The little owl misses nothing. Its eyes are so 
powerful they can make out a candle flickering in 
the darkness from 800 metres away. Zeroing in on 
a rodent, then, presents few problems. Sadly, our 
mouse was history as soon as it pushed its nose 
out of its hole. Aside from this remarkable visual 
sense, the little owl is characterised by a behaviour 
that some would describe as a bit loopy. 

Let’s take its flying technique. Before the 
starling-sized bird swoops out from its high 
perch to hunt, it does something normally 
associated with cats: ‘treading’, a padding about 
on the spot that is comical to watch. Perhaps it 
helps the bird’s mental state in the run-up to its 
latest operation. Or maybe the owl is simply 
nervous about the upcoming hunting adventure. 

Because success is by no means guaranteed. 
Unlike other owls, silent flight is not one of the little 
owl’s strong points. Its wings are relatively small 
in relation to its stocky 250g body. The short flight 
feathers just about keep the bird airborne - they 
can’t glide through the sky silently like their much 
bigger cousin, the wide-winged Eurasian eagle 
owl. So if the little owl is unlucky or the wind is 
unfavourable, potential prey will hear its wings 
flapping about and can scarper into the long grass. 

To make up for this flying flaw, Athene noctua 
has developed an astonishing alternative talent: 
as soon as it’s touched down, the owl runs - 
yes, runs - like its life depends on it, taking 
long-legged steps and small jumps. 

The pocket-sized predator also finds some of 
its favourite food, like beetles and worms, while 
rummaging about on the ground. It might not come 
across as elegant - but who cares? The little owl’s 
a doer, not a looker. After all, if you want to control 
a territory of 50 hectares, then you have to be 
prepared to get your claws dirty. □ 
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LETTERS 

^Letters may be edited for publication 

Welcome to World Of Knowledges Letters page, where you can share your thoughts 
on anything you see in the magazine. Write to us at World Of Knowledge, GPO Box 
4088, NSW, 2001 or email us at worldofknowledgefabauer-media.com.au 
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The miracle material 

CONNOR O’MALLEY, BY EMAIL 

The feature on graphene last month (The Substance That Will 
Change Our Future', January) was fascinating, especially how it 
was discovered almost by accident. The possible applications 
mentioned in the article were so wide-ranging (from batteries to 
tennis racquets) that I'd be really interested in knowing more! 

> Scientists predict that graphene will unleash a technological 
explosion once a cheap and efficient method of mass production 
is found. The substance could herald a rust- free future: when 
combined with paint , a unique graphene coating is formed that 
could mark an end to the degradation of bikes, cars and ships 
when exposed to air. When applied to a house or device , graphene- 
based paint is also able to store solar energy, which could be used 
to power your laptop or even an entire home. Batteries are another 
key area of innovation: last year researchers in Texas found that 
graphene battery cathodes recharge in twenty seconds, lasting for 
up to a week, when mixed with vanadium oxide. If they take off, 
plugging in your smartphone could become a thing of the past. 


Distant memory 

LOUISE DYCE, VIA FACEBOOK 

What is the brain actually doing when a person is in a coma? I was 
out for three weeks recently, and I don't have any memory of what 
was going on during this time. 

> During a state of coma, a person's brain is still functioning, but it 
is doing so at the lowest level of alertness. A comatose patient has 
more in common with those in an anaesthetised state than those in 
a deep sleep as they cannot register or respond to sound, pain or 
other external stimuli. Human consciousness is still something of 
a mystery to neuroscientists, but recent studies have revealed that 
four brain regions are primarily affected: the thalamus, which 
regulates consciousness; the cortex, which plays a central role in 
memory; the lower brainstem which enables breathing, and the 
arousal centre in the mid-brain. Combined, these result in the loss 
of consciousness and lack of awareness that characterise a coma. 


Seasonal benefits 

HARRIET LEWIS, BY EMAIL 

I recently read that the month you are 
born in can have an effect on your 
health in later life and even on how 
long you live. Is this the case and if 
so, what’s the science behind it? 

> A 2015 study by doctors in New 
York found that your month of birth 
could influence your lifespan, mental 
health - and even if you need to wear 
glasses. Research has shown that 
winter babies are the least likely to be 
short-sighted while people born in the 
summer are less likely to develop 
allergies. However ; it's important to 
remember that such trends should be 
taken with caution as the science to 
back them up is still ambiguous. The 
most convincing theories relate to the 
different allergens and infections 
circulating throughout the year as well 
as seasonal fluctuations in sunlight 
and temperature. According to Dr 
Hannes Schwandt from Princeton 
University: " The scientific literature 
goes back almost 100 years linking 
birth season to almost anything under 
the sun, from income to life expectancy 
to height." Babies born in summer 
come out best, likely because they are 
exposed to sunlight early in life and 
reap the benefits of all that vitamin D. 


Pointing the finger 

GEMMA MEESON, VIA FACEBOOK 

What is the evolutionary purpose 
of fingerprints? 

> The swirling patterns on our digits 
are formed inside the womb as 
pressure builds on the fingertips of the 
developing foetus between the tenth 
week and fourth month of pregnancy. 
Yet scientists are still unsure why 
humans (as well as koalas and some 
primates) evolved to have them. One 
theory argues that the unique ridges 
allow us to grip objects better, as the 
grooves improve the degree of friction 
between our fingers and the item we're 
holding. The furrows on our fingertips 
might have helped our primate 
ancestors to grab onto branches when 
scaling a tree. They may also help us 
to hold on to wet surfaces because 
water drips off ridged surfaces more 
easily. They are far more than just 
a means of incriminating someone. 
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W^.oughby 


PASTOR'S 

SON 5* 


Plus FREE DELIVERY 


McPherson 
Full Fifteen 2014 

South Eastern 
Australia 

Moreish, turbo-charged 
15% big blockbuster 
from lofty Andrew 
McPherson - it tastes 
like two big bottles 
crammed into one! 


Deep River 
Shiraz 2013 

McLaren Vale, SA 

As dark as a moonless 
night with mouthcoating 
boysenberry, plum and a 
lick of toasty oak. Perfect 
served with juicy eye fillet 
and all the trimmings. 
McLaren Vale magic! 


Peter Lehmann 
‘Pastor’s Son’ 
Shiraz 2014 

Barossa Valley, SA 

Rare parcel of peppery 
Shiraz from the late 
‘Baron of the Barossa’ 
and former International 
Winemaker of the Year, 
Peter Lehmann. Superb. 


Willoughby Park 
Cabernet Merlot 
2011 

Great Southern, WA 

Showing a touch of 
age, with lush, ripe 
blackcurrant, mulberry, 
fresh mint and leafy 
spice. Pass the 
cheeseboard, please. 


Angove 
‘Heavyweight’ 
Shiraz 2014 

South Australia 
Be sure you are firmly 
seated for this ‘extra 
strength’, 15% Shiraz 
first launched in the 
1960s and experiencing 
a wonderful revival. 


Patronus ‘The 
Buck’ Merlot 2012 

Barossa Valley, SA 

Only just released, the 
‘buck’ stops here with 
this warming, plummy 
Barossa Merlot from 
Kilikanoon-trained 
winemaker, Rob Mack. 
Great with game dishes. 


Readers of Australian Geographic are invited 
to taste a dozen reds from quality estates in 
classic regions, delivered to your door by the 
Australian Geographic’s own wine service ... 
at below cellar-door prices. 

Get your big glasses ready for these 12 rich reds for only $139.99 - save $116. Plus 
receive 3 FREE bottles of Ben Riggs’ iconic Shiraz (worth $66), the “essence of 
McLaren Vale ... 90 pts” (Halliday) - awarded Gold at the ‘World Value Wine 
Challenge’. That’s $321.99 worth of wine for only $139.99 and FREE DELIVERY. 

To secure a taste of winemaking luxury, call 1300 712 087 now quoting code 
‘2193001’, then sit back and let the Australian Geographic Wine Service do the rest. 


A 



WINE SERVICE. 



Three bottles of 
the “essence of 
McLaren Vale ” 
Gold Shiraz” 


(worth $66). 


Order now on 1300 712 087 quoting ‘2193001’ 

(Lines open Mon-Fri 8am-8pm, Sat 9am-6pm) 

or visit www.winepeople.com.au/2193001 


brought to you by 

Laithwaite’s 

WINE PEOPLE 


Terms and conditions: Offer valid for new customers only. Maximum three bottles of Mr Riggs ‘The Gaffer’ Shiraz 2013 per household. While stocks last. Orders not accepted (nor will wine be delivered to) 
persons under the age of 18 years. Most orders are fulfilled within a week but please allow up to 14 days. Unfortunately due to rising postage costs from our carriers we are now unable to ship to the Northern 
Territory. If a wine becomes unavailable, a similar wine of greater value may be supplied. Normal retail prices provided by the wineries. If you don’t like a wine for any reason The Australian Geographic Wine Service 
will refund you and arrange to collect the wine. Fulfilled by Wine People Pty Ltd (licence no. 514 00724, LIQP77001 6550) 90 Chalk Hill Rd, McLaren Vale SA 5171. 





The Bremont Boeing Model 247 and the F/A-18 Super 
Hornet share the same hardened Custom 465® Steel. 



WE'VE NEVER BUILT A WATCH FROM THIS KIND 
OF STEEL BEFORE. BUT IT SEEMED TO WORK OUT 
OKAY ON THE F/A-18 SUPER HORNET. 

A few years ago the British watch manufacturer Bremont and American aviation 
giant Boeing, embarked on a development project to build a range of mechanical 
timepieces that embraced the latest in material and manufacturing research from 
the worlds of horology and aviation. The result is something remarkably special. 


PROUD SPONSOR OF THE AUSTRALIAN 
GEOGRAPHIC SOCIETY AWARDS 2014 AND 201 5 


BREMONT 


CHRONOMETERS 


